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NOTICE. 


The  Ninth  and  Tenth  ReportB  on  European  Agriculture  and  Bunl 
Economy,  complete  the  work,  and  ue  presented  respectfully  to  my 
aubscribeiB.  The  work  has  been  delayed  much  beyond  my  own,  as 
well  aa  the  expectations  of  othere.  This  has  been  owing  to  two  rea- 
sons :  the  difiiculty  of  obtaining  the  information  which  I  sought,  sjid 
of  presenting  it  in  an  acceptable  and  authentic  form ;  and  next,  two 
or  three  severe  illnesses,  which  for  a  while  forbade  all  mental  as 
well  as  physical  eSbrt  I  sin  not  willing  to  take  any  formal  leave 
of  tny  readers  farther  than  to  thank  them  for  their  indulgence. 

The  information,  which  the  work  contains,  is  as  valuable  now  as  it 
has  been  at  any  previous  time.  In  regard  to  any  agricultural  ope- 
lation,  or  crop,  or  improvement,  the  most  full,  explicit,  and  prac- 
tical  directions  are  given,  and  every  peculiar  feature  brought 
promineDtly  forward.  Many  things  are  omitted  because  they  are 
of  doubtful  utility,  or  of  uncertain  authority.  My  great  object  has 
been,  not  to  publish  theories,  but  to  state  facts;  and  the  determined 
results  of  enlightened,  exact,  and  conclusive  experiments.  The 
woric  will  be  found  to  contain  over  a  hundred  pages  more  than 
were  protnised,  which  may  be  considered  as  an  equivalent  for  mat- 
ter which  some  may  deem  irrelevant  to  the  subject ;  but  which  f 
hove  the  gratification  to  think  has  attracted  the  attention  of  many 
persons  to  the  work,  who  might  otherwise  have  passed  it  by  as  too 
technical.  In  spite,  however,  of  the  intermixture  of  matter  some- 
what miscellaneous,  though  not  wholly  foreign  to  the  subject,  I  may 
say  that  every  thing  of  a  practical  nature  is  as  taWj  detailed  as  the 
wants  of  my  readers  seemed  to  deiuaud. 
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AoBicnLTDBK  IB  the  fiist  uid  moat  importsot  of  all  uta.  Thongb  not  more 
honorable  nor  more  iniMcmt  than  minj  other  arts  ind  profeaaions,  yet  it  is 
perfect);  innocent,  end  ia  as  hononUe  aa  any.  That  likewiee  may  be  aaid  of 
it,  which  can  be  aaid  of  few  others,  —  it  ia  eaKntial  to  human  aubeiatanoe.  We 
ihall  find  few  peiaona  in  the  commnnity  who  do  oot  at  once  aeeent  to  thia  ;  bat 
(Aen  the  aaaent  ia  merely  formal,  and  ia  not  that  deep  and  eatkblished  eonvictioD 
which  ahoold,  moch  more  than  it  does,  i^evail  thronghout  the  community  ;  and 
e^ecially  amongst  thoee  who,  gifled  either  by  talents  or  station,  haie  [noet  eon< 
oem  in  moolding  hmnaa  deetiDies,  and  in  sdjuating  the  iateresia,  and  fonning 
Ibe  eondition  of  sooety. 

The  ifiectmg  and  extraoidinarj  erents  of  the  last  two  je«»,  shnuld  have 
tbsir  due  influence  upon  Brery  reflecting  mind.  In  a  abgle  eonutry,  by  the  loes 
of  a  single  crop,  at  least  fire  hundred  thousand  persona  have  periahed,  amidst 
Ae  accnmulated  horroia  of  atairation,  or  the  diaeaBes  engendered  and  aggia- 
Taled  by  ftmine.  Ireland  haa  ita  millions  of  fertile  acres  untilled,  and  its 
millions  of  strong  hands  unemployed.  Had  the  agriculture  of  Ireland  been 
what  it  shooid  be,  this  lemUe  event — and  one  moie  terrible  does  not  duken 
the  pages  of  history —  coold  not  in  all  human  probability  have  happened. 

Hie  essential  oharacter  of  the  agrieoltural  art  is  oouataatly  preesing  itself 
upon  MU  allentioD.  I  hsTe  had  from  my  ehildbood  an  inolinatioa  for  rural  pur- 
soit*.  I  have  followed  the  plough  many  a  day  with  a  freedom  and  a  booyaocy 
of  spirit  which  seemed  to  liave  no  counterpait  but  among  the  winged  denizens 
of  the  sir,  who  horered  around  me,  and  with  their  thrilling  notes  dieered  me  on 
my  way,  and  made  the  woods  echo  with  their  melody.  I  hare  east  the  diy  seed 
into  the  teemiog  earth,  and  watched  its  first  bunliog  above  the  ground,  and  its 
gradual  progresa  to  maturity,  reeompeneing  every  grateful  attenlion  bestowed 
npoD  it,  until  it  poured  its  ripened  treaauree  into  my  lap,  with  a  grateful,  and,  I 
may  add  without  presomplioQ,  a  religiooa  elevation  of  soul,  which  no  language 
oonld  adequately  eiprev. 

We  may  be  told,  that  agricnhare  is  a  purely  material  and  seuBoal  art,  and 
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does  not  deserre  a  place  among  tha  humane  aits.  To  a  mind  msteiial  and 
senaual  in  all  iu  habita,  every  thing  beoomea  material  and  Miuraal  in  the  loneet 
and  most  degrading  sense  of  those  tenna.  Bat  its  ratioiud  punuit  ii  not  incom- 
patible with  high  intellectual  attunments,  and  the  most  refined  taate.  WfaalercT 
occupiea  and  abaorba  the  mind  exeloaiTely,  ia,  of  couise,  unfiiTOTsble  to  ao; 
great  excellence  in  other  pursuits.  Agriculture,  piuaucd  as  a  tnere  bianefa  of 
trade  or  commerce,  or  a  mere  inatmment  of  wealih,  will  be  found  to  have  influ- 
ences upon  the  mind,  nairowing  and  restricting  ita  operations  and  aapiratiaitB, 
coireapondiDg  with  any  other  of  the  puranita  of  mate  avarice  and  acquisition, 
and  which  even  those  of  the  learned  pTofesaions,  when  puraued  wholly  with 
such  views,  are  sure  to  have.  But  when  followed  withont  exclusive  views  to 
mere  gain  or  profit,  it  ia  far  from  being  incompatible  with  a  high  state  of  intel- 
lectual cultivation.  Many  of  the  sciences  are  the  handmaids  of  agriculture, 
and  serve,  as  well  as  ennoble  it.  Its  practical  pumuit,  though  it  occupiea,  yet 
it  does  not  exhatist  the  mind  ;  but,  within  certain  limits,  inspiiita  and  biigoratea 
all  its  faculties.  A  apiritual  mind  may  spiritoaltze  all  its  operalioiia ;  a  religions 
mind  sees,  in  its  wonderful  and  curious  proceasea  and  their  marvdious  results, 
many  of  the  adorable  miracles  of  a  beneficent  Providence.  That  a  profound 
study  of  the  agiieoltaral  art,  and  an  intimate  acquaintance  and  familiarity  with 
its  practical  details,  are  nut  incompatible  with  a  high  degree  of  inlellectaal  im- 
provement and  cultivation,  we  have  too  many  living  examplea  of  this  union  lo 
leave  oa  to  doubt ;  and  the  immortal  names  of  Cicero,  Bacon,  and  Washington, 
^ow,  from  thek  own  aseertions,  that  minds  highly  gifted  of  Heaven  have  fotind 
their  richest  pleasures  in  rural  and  agricultural  occupations  ai»d  pursuits ;  and  in 
company  with  many  otbera,  in  antaent  and  modem  timM,  form  a  magnificent 
constellation  of  learning,  genius,  and  taste,  shedding  their  qilendor  upon  this 

When  I  hear  this  art  spoken  of  with  a  sort  of  disdain,  as  wholly  aensnal  and 
material,  I  would  aak.  What  is  there  with  which  man  has  to  do  which  is  not 
material  and  sensuall  All  hia  oq^na  of  perception  are  material  and  senenal ; 
aU  of  that  which  he  calls  purely  intellectual  or  apiritual,  without  the  power  nf 
giving  any  btelligible  definition  of  what  he  intenda  by  it,  is  directly  connected 
with,  moved  by,  controlled  by,  and  dependent  upon  his  physical  organization  ; 
and  ia  vigorous  as  that  is  vigorous ;  healthy  only  aa  that  ia  healthy ;  lives  only 
by  being  well  fed  and  well  cared  for.  Even  the  pious  clergy,  who  caution  us 
so  Btrongly  against  secular  putsuita,  and  against  seeking  things  earthly  and  tem- 
poral, without  the  lahora  of  the  husbandman,  without  beef  and  bread,  withont 
wool  and  ailli,  without  milk  and  honey,  ainee  manna  has  ceased  to  come  down 
from  heaven  by  night,  and  the  rock  no  longer  pours  forth  ita  cryatsl  tressuies  at 
the  touch  of  the  prophet's  wand,  could  give  us  neither  their  prayers  nor  tbeir 
exhoitaticns  ;  the  pious  hands  could  not  be  raised  fo  Heaven  for  its  benediction, 
and  the  eloquent  lipa  would  become  dumb. 

I  believe  the  agricultural  profession  is  highly  favorable  to  good  inorala ;  I 
shall  not  presume  to  say  more  so  than  any  other ;  but  it  will  not  be  too  mach 
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ts  aay  more  bo  than  riuit  olhen.  Perhaps  it  will  be  nid,  that  the  agricvltnnl 
dietrieta  of  Ekigland  and  other  countrisa  yieM  theii  full  propoition  of  crime.  I 
will  not  perempiorilf  deay  what  U  often  ooofidentljr  aaeeHed ;  but  I  am  not 
tesd;  to  concede  to  it  DDiil  otbei  pnxif  than  I  have  yet  leoeired  ia  fuinished. 
Ae  &T  as  mj  own  penonal  obeerration  and  experience  go,  my  conriction  is  the 
leverae  of  thia.  Two  fruitful  Bonioea  of  erime  are  to  be  firand  in  exeited  pBS- 
nona  and  in  powerful  temptationa.  Agrieoltoral  oocnpationa,  to  f»X  from  ez- 
ehinf ,  tend  to  eihaost  and  alUy  the  paaaiooa ;  and  the  letinment  and  seclusion 
of  the  country  pieaent  fewei  temptations  than  the  tomultuQaa  life,  the  oppot- 
twiitiea  for  Ticiona  aesooiation,  the  diaorderiy  houn,  and  the  infinite  variety  of 
Btbaoliana  and  engagements  of  city  life.  Among,  howerer,  a  degraded  popu- 
latioD,  poor  and  half-fed,  without  education,  without  any  interest  in  the  soil, 
wiibant  frienda  to  take  an  interest  in  their  welfare,  withoat  any  aentiment  of 
the  Talue  of  chaneter,  without  lelf-reapect,  accnatomed  to  pan  their  unoccupied 
time  in  dnnking-bonseB  and  in  degrading  pleasures,  and  treated  and  lodged 
without  distinction  of  aez,  and  without  any  regard  to  the  common  deoenciea  of 
life,  it  is  not  sorpriaing  to  find  a  nursery  and  hot-bed  of  crime,  where  it  shoots 
up  in  startling  Inzuiiance.  Hy  acquaintance  with  many  of  the  Tillages  and 
nml  distiicta  of  England  and  Scotland  satisfy  me  that  the  favorable  moral  io- 
tnaooes  whid)  might  be  looked  for  from  rural  lite  and  ogricnltund  pursuits,  are 
tbeie  found  in  fuU  opeialian ;  and  nndei  a  ayatem  of  more  general  and  improved 
sducatian,  and  especially  nnder  inslitutioDa  which  would  give  those  encourage- 
meola  to  labor  whii^  are  the  most  powerful  motiiee,  aa  well  as  the  proper 
nwards  of  industry  and  good  conduct,  these  inflnencea  might  be  expected  to  be 
OTen  more  general. 

Let  me  apeak  of  a  district  or  country  with  which  I  have  been  many  years 
ftmilinT  *  :  it  ia  a  purely  sgricoltural  district ;  it  contains  nearly  half  a  million  of 
inhabilaats ;  its  climate  is  cold  and  seTsre  ;  its  soil,  with  some  eioeplions,  of 
moderate  fertility,  and  requiring  the  brave  and  strong  hand  of  toil  to  make  it 
productiTe.  It  has  public  and  &ee  schools  in  every  town  and  pariah,  and  oeveisl 
ftupin.riaa  of  learning  of  a  higher  <diBncte(,  and  where  the  branchee  of  a  useful 
and  literary  education  are  taught,  at  an  expense  so  moderate,  that  it  ia  plaiced 
within  the  reach  of  persons  even  of  the  most  humble  means.  It  has  every 
wbeie  places  of  religious  woiahip,  of  aucb  a  variety  that  every  man  may  follow 
the  dJHali^  of  his  own  eouscience,  where  religious  services  are  always  main- 
tained widi  intelligence  and  decorum,  suatained  wholly  by  voluntary  contribu- 
liims ;  and  aecis  of  the  meet  discordant  opinions  live  in  perfect  harmony, 
lecogniaing  in  their  mutual  dependence  the  strongest  grounds  for  mutual  for- 
bearance and  kindness.  Taken  as  a  community,  they  are  the  best-informed 
people  I  have  known ;  and  they  have  numerous  and  well-choseo  circulating 
lilnaries  in  almost  every  town.  They  have  no  connexion  with  any  large  mar- 
ket ;  and  the  produce  which  they  have  for  sale,  goes  through  inlennediate  hands 

■  Tk«  BMta  of  Virmat,  Uaiud  ButM. 
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to  the  grsftt  Toaxta.  They  haTO  &w  or  do  pool,  and  tfaote  only  the  enignukta 
who  ma;  bItdII  there  fram  neighboring  proTinms.  The  Bobiietj  of  Ibe  peopl« 
is  remurtuble ;  they  are  every  where  a.  well-drecsed  people  ;  their  houses  abound 
in  all  the  substantial  comfbrta  sDd  luxaries  of  life ;  and  Iheii  hospitality  ia  un- 
bounded. They  nnderatand  their  tights  and  theii  duties,  and  have  often  dis- 
tinguished tbemaetres  by  su  extraoiduiary  biaTei;  sad  manlineaB  in  tbeix 
Tindioatioa  and  defenoa.  No  where  is  public  oidet  mors  msinlained,  or  poblio 
peace  better  pteserred  ;  laige  portiona  of  the  inhabilants  nerei  bolt  a  door,  nor 
fiwten  a  window,  at  night ;  and  in  a  nllagv  of  SMue  thounnd  inhabitants,  I 
have  known  a  gaiden  stored  with  delieiouB  frait,  with  no  other  fence  than  one 
which  serred  as  a  protection  against  cattle,  as  entiTdy  secure  from  intrnsion  oi 
plunder,  as  if  it  had  been  Bmrounded  evau  with  a  priami-wall  bristled  with 
ehenaux-dt-fritt.  In  this  State  crimes  are  comparatiTely  rare ;  courts  of  penal 
joslice  have  little  occapatimi ;  the  prisons  are  often  without  a  tenant,  and  there 
has  been  ocsrcelj  a  pnbUc  execution  for  half  a  century.  From  such  an  example 
of  a  CMnmunity  ahnost  exelueively  agricultural,  1  have  a  right  to  claim  for  agri* 
enltoral  and  rural  life,  all  the  beneficial  moral  and  social  influence  to  which  ile 
eothnsiastic  admirera  pretend. 

The  present  excited  state  of  the  dviliied  world  ought  more  than  erer  to  all 
the  attention  of  philanthropic  individuals  and  of  gcvemmeola  to  the  imtnemie 
importance  of  agriculture.  I  have  been  in  France  during  the  oxoiiing  scenea  of 
a  political  revolution,  in  which  I  have  seen  very  man;  thousands  of  workmen 
without  the  means  of  support  from  their  labor,  and  la^e  bodies  ot  them  actually 
dependent  upon  puUic  charity  for  their  daily  bread.  It  is  not  the  dangeis  to 
public  liberty  and  order,  growing  out  of  such  large  nnemployod  and  deatitota 
multitudes,  which  so  much  disturb  me,  as  the  actual  sufleiiug  to  which  they  are 
exposed,  and  ^le  mehuicholy  future  that  lies  before  them,  bi  London  I  hare 
eueoontered,  wilh  an  extreme  depression  of  heart,  thousands  of  squalid,  ra^ed, 
miserable  poor,  without  reeooroe  but  from  raime  or  charity.  A.  distinguished 
manufacturer  in  one  of  the  most  industrious  counties  in  England,  states  that 
there  are  at  least  fire  hundred  thousand  operatiTes  without  onployment,  and 
many  on  the  borders  of  starva^oo ;  tradennen  and  proteesional  men  will  tell 
you  that  every  trade  and  profession  is  overatooked  ;  and  one  is  daily  saluted  with 
the  melancholy,  not  to  say  presumptuous  eiclsmation,  that  there  are  too  uisny 
people.  This  reminds  one  of  the  sad  shipwreck  of  the  French  frigate,  the 
Aleeste,  when  many  of  the  wretched  Borvivon,  who  were  floating  upon  a  raft 
composed  of  fragments  of  the  ^ip,  deemed  it  neoessary  to  thmr  own  safety,  to 
drive  by  fbroe  a  large  portion  of  their  suffidng  oompanitms  into  the  sea  —  a  sad 
and  horrible  alternative. 

It  would  be  more  than  absurd  in  me  to  attempt  to  prescnbe  a  mwdy  fw  orila 
iip<Hi  which  so  many  ssgacious  heads  and  philanthropic  hearts  hare  concentrated 
without  auccess  their  powerful  enmgies.  But  I  will  pomt  out  what  I  deem  Ibe 
true  cause  of  this  great  evil,  and  leave  to  wiser  miods  to  ooggest  a  cure.  One 
thing  ia  certain  ;  as  matters  go  on,  the  evil  most  extend  itself,  and  become  every 
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d>y  more  aggnTBted  and  terrible,  nulew  some  nmedy  is  deTised.  Tbe  Teme- 
dten  for  the  wretched,  or,  if  not  wretched,  the  unfortunate  condition  of  the 
UNning  clasws,  which  have  been  propooed  in  Paris  hj  meo  whose  good  inten- 
tioDa  I  would  not  distrust,  and  which  have  been  so  fullj  and  publicly  discussed, 
are  absurd,  impraeticBble,  and  miechierouB.  The  interference  of  goTemiDent  in 
limiting  or  fixing  the  bwra  of  adult  labor ;  in  attempting  to  establish  a  rate  of 
wages  irrespective  of  the  time  employed  ;  in  proposing  to  equalize  the  wages 
vt  all  trades,  and  determining  the  same  rate  for  the  skilled  and  the  unskilled, 
die  active  aod  the  indolent ;  the  propontion  to  furnish  the  unempiojed  with 
work  at  the  nattonal  eipenee,  and  to  destroy  private  competition  by  the  estab- 
lishment of  national  woTkahops,  are  all  of  them  attempts  which  are  sure  to 
defeat  themselves,  and  which  are  as  impracticable  for  tbe  end  which  they  pro- 
pose, as  to  attempt  to  chain  the  wind,  or  to  atop  the  flowing  of  the  tide.  — None 
(rf"  them  tench  tbe  true  cause  of  the  evil. 

Must  we  affirm,  then,  that  there  are  too  many  people  in  the  world ;  and  that 
tbonsands  and  millioiw  are  born  into  it  for  whom  there  is  no  place  at  the  table 
rf  a  beneficent  Ptovideace!  Why,  in  France  there  are  more  than  nineteen 
mitliona  of  untitled  and  unoccupied  acres,  and  in  England  more  than  eight 
millioDB,  all  capable  of  yielding  food  and  clothing  to  countless  hnman  beings ; 
iBd  bare  and  in  other  lands  there  are  millions  of  acres,  for  the  want  of  labor 
fdiicb  might  be  applied,  that  prodnoe  not  a  moiety  of  what  they  might  be  made 
to  prodoce.  In  ancient  Rome,  seven  acres  were  the  ordinary  aiie  of  farma  oa 
which  a  &mUy  might  be  Bustsined.  In  Flanders,  on  a  soil  which  was  onee 
iletile,  bat  whidi  himian  labor  has  made  productive,  two  and  a  half  acres  will 
give  ample  support  for  a  man  and  wife  and  time  children,  or  what  is  conMdered 
equal  (o  three  grown-up  men  and  a  half;  and  add  to  it  three  acres  more,  which 
this  amount  of  labor  is  more  than  sufficient  to  ctiltivate,  and  you  add  a  con- 
nderable  sttrptus  for  other  purposes. 

The  great  cause,  then,  of  the  evils  complained  of,  is,  that  the  cultivation  of 
tbe  earth  is  deserted  ;  and  that  such  mnumerable  multitudes  pour  into  cities  and 
(owns,  and,  filling  every  profeaaion  and  every  mechanical  art  and  trade,  destroy 
each  other  by  a  competition  in  articles  of  which  the  demand  is  necessarily  lim- 
ited. There  may  be  too  many  phyaioiana,  too  many  lawyera,  and  too  many 
nmuKera,  for  them  all  to  get  a  snffident  and  an  honest  living  ;  and  too  many 
hatters,  and  too  many  printen,  and  loo  many  shop-keepers ;  for,  besides  that 
iheae  peisoDS  furnish  more  of  a  particular  article  or  service  than  tbe  community 
require,  their  work  ia  in  general  only  formal ;  they  only  manufacture,  they  do 
not  prodooe ;  they  do  not,  like  the  grower  of  bread  and  of  clothing,  create  that 
vrtiich  may  be  said  to  have  a  aubstantial  and  permanent  value.  For  when  was 
lbs  time  when  there  was  too  great  an  abundance  of  the  materials —  I  mean  par- 
ticulady  of  ihoM  which  can  be  kept  from  year  to  year  —  for  food  and  clothing, 
fiv  homan  subaiBtence  and  comfort.  Aa  ]oag  as  tbia  state  of  things  continues, 
Itwn  mint  be  miMty  in  the  community  ;  as  the  population  increases,  this  misery 


byGoogIc 


ZVlll  rRBLlHINABT  OBBKftTATIOtni. 

In  cities,  money  becomes  the  etaiidaTd  of  pioBperity.  Wages  are  psid  in 
money ;  money  is  the  insCniment  of  subwstence,  of  gsin,  utd  of  pleasiue. 
Avarice,  under  these  drcumsUnces,  becomes  simulated  to  excess,  snd  otten 
leads  to  crime.  Men's  hsppineBs  becomes  dependent  npon  that  which  hea  no 
intrinsic,  bnt  only  an  arbitrary  value,  —  a  value  vhicfa  is  always  capridous,  and 
continually  changing.  If  men  could  be  induced  to  cnlttrate  the  eaitb,  and, 
tnuned  to  the  simple  habits  of  laboriene  and  rural  life,  be  satisfied  with  what 
that  afibrds  them ;  if  they  would  measure  their  proeperity  sod  wealth,  not  by  so 
many  shining  pieces  of  gold  or  silver,  which  they  have  boarded  in  their  cloests, 
but  by  the  prodnce  of  their  Isbor  in  bresd  and  doAing,  and  the  rarioiiB  and  in- 
nnraeisble  simple  luxuries  of  life,  with  which  a  kind  Ptovidence  so  often  Uesses 
the  labors  even  of  the  most  humble,  how  changed  would  be  ibeir  condition  I  If 
they  could  be  as  well  satisfied  tn  breathe  the  fiesh  aii  of  tiwir  native  mountains 
and  forests  as  the  coinipt  and  pestilential  atmosphere  of  crowded  streets  tad 
confined  dwellings,  from  which  both  snn  and  light  are  shot  nut ;  as  well  content 
to  enjoy  the  simple  and  healtbfal  spoits  of  the  eoantiy,  as  the  exciting  and  ex- 
hausting pleasures  of  city  life  ;  if  their  tsste  could  be  better  sstisSed  to  oonten^ 
plate  die  verdant  fieMs,  waving  with  crops  or  enameUed  whh  flowers,  than 
carpeted  and  gilded  halls ;  if  they  could  be  taught  to  prefer  sides  painted  with 
clouds  of  brilliant  hues,  and  studded  with  stars  whose  instre  never  growa  dim, 
to  palaces  blszing  with  artificial  lustres  and  adorned  with  the  far  inferior  mag- 
nificence of  man's  genius  and  tasta ;  if,  indeed,  by  any  pomble  means,  yoa 
could  induce  men  uid  women,  and,  above  all,  the  young,  to  love  the  country ; 
if,  in  a  word,  you  could  keep  thera  in  the  country  by  an  attachotent  to  its  simple 
labors  and  recreations,  and  prevent  their  crowding  cities  to  repletion,  and  thns 
destroying  by  competition  the  ordiuary  pttifeasions  and  trades  which  prevail 
there,  where  so  many  vigorous  young  men,  and  so  many  fkir  and  Uooming 
roaidons  rush  in,  like  flies  in  a  summer  evening  into  a  blazing  taper,  to  find  loo 
often  the  grave  of  thdr  health,  hopes,  happiness,  and  virtue,  what  an  immense 
gain  would  be  achieved  for  morals  and  for  humanity ! 

Bnt  irtule  matteis  continue  otherwise,  while  sudi  nuDions  of  acres  remun 
unoccupied,  while  such  thousands  upon  thousands  crowd  into  the  lesined  pro- 
fessions, and  into  the  mechajiical  arts  and  trades,  and  fill  cities  to  repletion, 
under  the  powerful  stimnlns  of  a  vain  ambition,  an  inordinate  avsiice,  or  a  love 
of  eicitenient,  luxury,  and  pleasure  as  inordinate  and  nurestiained,  we  shall 
continue  to  complain  of  a  superabundance  of  population  ;  and  that  superabun- 
dance, wherever  the  wave  accumulates,  will  bring  with  it  ciime  and  misery. 
The  decrees  of  Divine  Providence  cannot  be  violated  with  impunity.  Every 
inordinate  sod  unrestiuned  passion  will  yield  its  bitter  fruits.  Every  infraction 
of  the  IswB  of  man's  moral  constitution  will  be  followed  with  its  just  and  in~ 
eviisble  penalty. 

To  my  mind,  then,  the  great  causes  of  the  evils  of  which  society,  especially 
in  the  old  countries  of  Europe,  is  every  wliere  complaining,  are  primarily  those 
which  are  now  pointed  out, — an  excesuve  crowding  of  Ihe  profesNons,  trades, 


bvGooglc 


PBtLIHIMAKY   OBBBBTATIONi.  XIK 

asd  meehaoio  utn,  eTeB.tiiig  a  most  bsneful  competition,  and  an  entirely  false 
■wmnption,  which  every  where  flsn  iUslf  in  men's  mindi,  that  pecuniary 
weahh  is  the  trae  ■tandaid  of  ptosperity.  Competition,  which,  when  eieea- 
■re,  is  aa  huitAi]  and  seriouB  in  Ibe  mechanic  arts  and  trades,  is,  in  agriculture, 
always  a  g«od.  Under  proper  mana^ment  the  earth  cannot  be  made  to  pro- 
duce too  much.  It  is  a  generally  mceived  theory,  that  as  yet  there  has  been  do 
atnploa  piaduee;  that  what  is  grown  in  one  year  is,  upon  an  average,  only 
aofficieDt  fi>r  that  year ;  and  that  one  ye&r'a  enure  failure  of  the  crope  would 
CMIM  the  deatroctiaD  of  the  human  race.  I  shall  not  speculate  upon  this  theory, 
which,  possibly,  maj  be  well  fonnded,  but  which  Heaven  forbid  that  it  ahould 
be  put  soon  to  experiment.  In  some  years  then  may  be  a  surplus  of  some 
prodncts,  and  then  then  may  be  a  dearth  of  othera.  But  I  have  never  known 
too  mneh  grown :  I  have  never  known  the  great  man  of  mankind  enjoying  loo 
mndi  bread,  or  too  mneh  dolhing,  oi  too  many  of  the  Bubstantisl  comforts  of 
life.  If  they  get  the  comforta,  or  tbdr  subatantial  neceiwtiea  are  sepplied,  then 
certainly  we  shovld  deajre  that  tbej  should  have  the  luiuriea  of  life  in  ad- 
dition,  —  above  all,  those  simple  Iniuriea  which  are  the  produce  of  their  own 
honest  labor,  and  to  whidi  that  dicnmalance  alone  will  always  give  a  peonliar 
■cat. 

Can  ui;  thing  be  done  to  remedy  or  abate  this  great  evil,  and  to  tnin  aside 
this  mriiipg  current,  which  threatens  to  accumulate  in  such  maaaea  of  frightful 
niiaery  >  This  is  a  great  inquiry  for  the  philanthropist,  and  for  all  governments 
whidi  have  at  heart  the  only  proper  object  of  government,  that  is,  the  weUiire 
of  the  governed.  The  Divine  Pravideiice  often  puniBhcs  human  cupidity  and 
nadness  by  its  jndfnnents ;  but  war,  disease,  famine,  and  floods,  which  sweep 
away  their  tens  and  hundreds  of  thousaikds,  are  dreadful  curatives.  They  aeem 
•aly  unporary  in  their  operation.  They  lay  waste  instead  of  fertilizing.  They 
make  man's  heart  link  within  him  ;  wd  they  leave  b^ind  them  nothing  con- 
solatory or  hopeful.  No  lefiecling  mind,  at  least  no  mind  with  any  experience 
•f  hnmau  life,  will  suppose  for  a  moment  that  any  e^ctual  remedy  can  be  at 
onoe  discovered  or  applied.  It  is  only  the  madness,  or  enthusiasm,  if  the 
nulder  term  is  more  fitting,  uf  a  French  revolutionist,  which  dreams  that  the 
whole  fono  and  relations  of  society  can  be  suddenly  changed,  and  tliat  the 
next  moming's  sun  ^all  rise  upon  a  cloudless  sky,  bringing  back  the  golden 
age,  dispdling  all  the  fogs  and  mists  of  night,  drying  up  all  the  sources  of 
bninan  misery,  and  pouring  oot  a  flood  of  universal  peace,  plenty,  and  happi- 

Wbile  hnman  weaknees  and  passions  remain  what  they  are,  no  complete 
remedy  is  ever  to  be  even  hoped  for.  It  does  not  yet  appear  that  Heaven  de- 
sigaed  that  man  should  realize  an  oplimiam  in  this  world.  To  our  humble  views 
it  seems  to  be  the  aim  of  Divine  Providence,  by  the  limitations,  uncertainties, 
koperfections,  and  trials  of  this  state,  to  stimulate  a  virtuous  ambition,  and  to 
■rouse  Ibe  minds  of  the  well-disposed  to  all  possible  exertion  to  ameliorate  the 
CDsdilion  of  tkeir  fellow-men.    There  is  one  great  encouragement  to  every  phi- 
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laoIhiDpie  attempt.  Liule  as  any  indinduaj,  or  any  combination  of  individmils, 
can  effect,  yet  I  belieTe  truly  that  no  benevolent  exertion,  howevei  homble,  ever 
biled  to  produce  some  good  i  and  eiperience  conetantlf  abowa  that  eeed,  wbtd 
has  been  cast  into  the  ground,  may  lie  long  concealed,  may  not  ahow  itaelf  ^Mve 
the  Burfaoe  even  during  the  life-time  of  those  who  planted  it,  to  gladden  thai 
eyes,  yet  it  may  yield,  though  a  late,  an  ample  harrest. 

Every  one  knows  the  power  of  public  opinion,  and  how  aU  the  world  are  in- 
fluenced by  &shton,  or  what  is  c^led  general  sentiment.  I  have  heaid  of  a 
man  who  was  asked,  as  is  common  on  leaving  ehuich,  "How  he  liked  the 
preacher!  "  His  honest  reply  was,  that  "  he  did  not  know  ;  be  had  not  heard 
any  body  say."  This  homely  aoeodole  illustrates  a  striking  element  in  the  hu- 
man chaiacier ;  and  shows  how  much  our  judgments,  and  cooaequently  oui 
actions  to  a  ceitain  extent,  depend  upon  the  rank  which  most  things  hold  in 
public  estimation. 

I  wish  to  see  an  agricultural  life,  much  more  than  it  is,  the  choice  of  men  of 
fortune,  of  influenoe,  of  talents,  occupying  the  higher  positions  in  society  ;  and 
this,  not  as  mere  dikttatUi  oi  amateuia,  but  as  plain,  active,  piaclioal  husband- 
men ;  men,  not  merely  to  come  on  deck  in  some  fine  sun-ehiay  day,  to  admire 
the  ship  with  all  her  canvass  filled,  and  all  hei  streamers  flying,  as  a  beautiful 
object  of  art,  and,  in  a  spasm  of  poetical  frenzy,  to  enjoy  the  deep  green  of  the 
ocean,  and  its  graceful  undulatioDs,  aod  its  raffied  waves;  but  who  understand 
perfectly  the  art  of  navigation,  who  "  know  every  rope  in  the  ship,"  the  nature 
and  stowage  of  the  cargo,  and  the  place  and  duties  of  every  man  in  the 
oompany. 

1  have  devoted  weeks,  and  mouths,  and  years,  in  my  humble  way,  to  recom- 
mend diia  noble  an,  to  vindicate  its  claims  to  the  attention  of  those  who  have 
at  heart  their  own  and  the  welfare  of  the  community,  to  show  that  it  is  a  souiee, 
if  not  of  large,  yet  of  reaaonable  profits ;  that  as  an  occupation  it  is  ss  honorable 
as  it  is  useful ;  that  it  conduces  to  health  of  body  and  peace  of  mind ;  that  rural 
pleasures  are,  to  a  well-discipUned  mind,  among  the  last  to  cloy  and  exhaust  it, 
and  wholly  pure  and  innocent  i  but  especially,  that  a  strictly  agricultural  li&, 
under  those  reasonable  limitations  which  apply  to  every  other  puisuit,  is  not  in- 
compatible with  the  pursuit  of  scieace  and  the  cultivation  of  a  refined  taste;  bo 
that  men  of  fortune,  talents,  and  liberal  education,  who  now  sacrifice  tlieir  fbi- 
tunes  in  the  idle  pastimes  and  frivolities  of  city  life,  and  their  health  and  peaoo 
of  mind  in  its  feverish  excitements,  and  the  competitions  of  a  diseased  vanity 
and  ambition,  would  find  in  the  simple  and  hospitable  habits  of  rural  life,  hesltfa 
and  vigor  of  body  and  mind,  and  that  independence  of  money  and  of  time,  and 
opportunities  for  general  reading,  or  the  prosecution  of  any  favorite  science, 
whi<^  it  is  almost  impossible  to  find  in  the  crowded  haunts  and  the  eternal  and 
ever-varying  round  of  city  engagements  and  pleasures.  The  most  gifked  ininds 
accomplish  comparatively  little,  aod  fall  far  short  of  what  might  be  hoped  and 
expected.  The  most  humble  contributioue  may  not  be  without  avail  in  afiecUng 
the  masB  of  public  opinion  and  sentiment.    I  un  happy  in  thinlung  that  I  have 
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■ometimes  Btmck  a  lympatheiic  chord  in  some  (^eroiui  mind* ;  and  under  iny 
■nd  ever;  dweourageonenl,  I  conoole  myself  wilh  the  perfect  and  seiene  eoD- 
MioiiffleiB  of  h&TiDg  labored  at  a  puipoee  wholly  diednlereelad,  inoocent,  and 
useful. 

What  govennnenta  should  do  in  the  ease,  ia  a  most  important  queslion.  A 
gnat  portion  of  the  govenmienta  which  hsTc  existed,  hsTe  heen  little  else  than 
M  nnmitigatad  cnrae  to  mankind.  The  aocmnujation  of  wealth,  the  acqoisitioil 
of  territory,  fiunfly  aggrandizement,  purposes  of  purely  ieliish  amhition,  the 
mere  pomp  and  luxuries  of  life,  military  domination  and  despotism,  hare  heen 
abnoot  the  sole  putposea  aimed  at  by  the  goTemments  of  the  worid.  The  only 
legitimate  pniposes  of  government  are  the  security  and  welfare  of  the  gor- 
amed  ;  but  how  little  hare  these  been  regarded  !  how  often  entirely  overloolied ! 
Holding,  aa  1  do,  ^  ofi^nsive  war,  of  erery  description,  and  nnder  any  pretext, 
>■  a  crime  against  humanity  and  against  God,  one's  heart  bleeds  at  the  redtals 
of  hntory,  which  seem  little  ebe  than  recitals  of  bloody  ocmqnests  and  hnmao 
slanghter,  of  wasted  fields,  of  ftmiahing  millions,  and  of  sacked  and  burning 
TiBsgee.  If  the  millions  and  millions  of  laboring  hands,  of  saeriiiced  lives,  and 
of  hardly-eanwd  treaaarea,  which  have  been  worae  than  squandered  upon  theee 
widted  objects,  had  been  devoted  to  the  aubjugatton  and  culdvation  of  the  waste 
pbeea  of  the  earth,  and,  instead  of  attempts  to  destroy,  society  had  devoted 
^aelf  to  attempts  to  save  life,  and  to  the  produetioD  of  food  and  the  multiplica- 
tiOD  of  the  oomfbrts  sod  innocent  luxuriee  of  mankind,  how  di^rent  would 
kn«  been  the  leaolt ! 

What  an  extraordinary  moral  anomaly,  if  so  it  may  he  called,  does  Fianoe 
at  this  moment  present;  ■  nation  on  the  verge  of  bankniptcy,  bordened  with 
exeeerire  taxation,  with  an  aimy  of  foni  hundred  Ihoosand  men,  and  mote  than 
nineteen  millions  of  acres  of  unoccupied  laud,  all  susoeptible  of  cultivation,  end 
of  feeding  and  clothing  millions !  Does  Great  Biitain  furnish  no  paiajlel  to  this 
monstrous  fact!  With  an  inereasing  national  debt,  whose  payment  is  perfectly 
hc^eless,  a  wught  of  taxation  the  snhject  of  oniveraal  complaint,  millions  apon 
DuUioDS  lavished  upon  her  armies  and  navies  ;  workhouses  and  prisons  filled  to 
repletion ;  thousands  and  hundreds  of  thousands  upon  the  verge  of  starvation ; 
and  in  the  two  great  islands,  resplendent  with  the  brightest  lighu  of  civilization, 
more  than  thirteen  millions  of  acres  of  unoccupied  land,  and  even  hei  cultivated 
soil,  with  an  improved  agricultuFs,  capable  of  sustaining  in  plenty  three  times 
the  number  of  those  who  now  draw  nouiisluueDi  from  her  breast.  What  a  un- 
golar  coDJunetnre  of  ciTcnmstances ! 

Are  not  theee  monstroua  facts ;  deeply  distresmng  to  philanthropy ;  deeply 
wonnding  to  human  pride  1  We  may  well  ask  —  If  in  two  of  the  moot  en- 
Ughteoad,  the  most  dviliied,  and  the  most  polished  nationa  which  have  ever 
existed,  nothing  better  has  been  attained,  or  rather  so  much  remains  unaccom- 
plished fOT  human  comfort,  anch  a  mass  of  humsn  crime  and  misery  remains 
imtaaehed  and  unalleviated  ;  have  we  not  some  reason  to  ask,  what  are  the  bless- 
ings, and  wbat  are  the  triumpba  of  civiliaation  1    Wa  have  a  right  to  demand 
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vhether  the  tnie  ends  of  goremnient  and  aocietj  have  be«i  answered  ;  whetbm 
it  has  reallj  reached  the  hmits  of  its  power  for  good  ;  and  whether  it  has  not 
yet  to  atudy  the  arts  of  peace  and  the  public  welfare.  The  eipeitaea  of  fortify- 
ing Parie  and  of  providing  its  armamenU,  would  have  conTerted  a  whole  depart- 
ment into  ft  garden,  teeming  with  the  aubatantjve  comfarls  and  luxuries  of  life. 
The  enormous  expenses  of  the  wars,  under  the  empire,  of  which  now  little 
remains  but  triumphal  arches  stained  all  orer  with  human  blood,  and  splendid 
monuments  to  tlie  glory  of  one  of  the  great  batchers  of  the  human  species, 
would  have  converted  the  whole  of  France  into  ft  fruitful  field  ;  planted  every 
where  schools,  churches,  colleges,  and  smiling  villages ;  filled  her  every  irii^ie 
with  the  iedusttial  arts,  and  with  monuments  of  taste  ;  bani^ed,  under  the 
blessing  of  Heaven,  all  want,  where  there  was  industry  to  ooUeet,  and  frugality 
to  use  the  products  of  nature's  bounty ;  and  put  it  in  the  power  of  every  one 
of  her  thirty-Biz  millions  of  people  to  ait  down  in  peace  and  comfort  under  his 
own  vine  and  fig-tree.  The  moneys  expended  in  ^e  naval  armaments  of  Great 
Britain,  iu  the  preparations  of  munitions  of  war,  in  the  support  of  her  navies 
■nd  armies  in  any  year  of  her  history,  what  would  not  they  have  done  in  sab- 
doing  and  making  her  waste  lands  prodootive!  The  sums  expended  for  hei 
defence  of  Ireland,  for  the  represaiua  of  disorders,  in  a  great  measure  cona»- 
qnent  upon  her  wants  and  miseries,  and  the  vast  sums  bestowed  upoa  that 
wretched  country  in  charity,  the  necessity  of  which  springs  directly  and  wtudly 
from  its  neglected  and  wretched  agriculture,  what  would  not  they  have  aocom- 
pliahed  in  draining  her  bogs,  in  enriching  her  meadows,  in  changing  her  mud 
hovela  into  comfortable  cottages ;  in  warding  off  the  grim  horrors  of  fomine, 
and  in  raising  millbns  of  human  beings,  sunk,  as  I  myself  have  witnesnd,  in  » 
lower  degradation  than  that  iu  which  it  seemed  possible  that  human  life  could 
be  snstained,  to  the  common  level  of  humanity,  and  even  to  a  high  measure  of 
comfort  and  eivilizatian ! 

What  then  shall  govenmient  do  to  remedy  the  dreadful  evils  under  which 
civilized  society  is  now  groaning  otoad ;  atui  one  part  of  God's  family  is  impi- 
ously complaining  that  He  permits  another  portion,  though  with  equal  rights  aa 
themselves,  to  come  into  the  world ;  and  oar  cities,  from  an  excessive  compe- 
tition or  production  in  the  pursnits  of  mechanical  industry,  or  in  the  leartied 
professions,  are  every  wtiere  teeming  with  masses  of  misery  and  crime  1  I  do 
not  say  that  an  eitended  and  improved  agriculture  would  prove  the  only  remedy ; 
nor  that  it  would  prove  a  certain  remedy ;  but  I  believe  it  would  prove  efectual 
to  a  certain  and  large  degree ;  and  I  demand  to  know  what  single  remedy  will 
prove  more  efficient.  To  whatever  degree,  be  it  more  or  less,  to  which  it  is 
extended,  it  increases  national  vrealth ;  it  multiplies  the  means  of  Bubeistence  ; 
it  withdraws  men  from  the  competitions  of  trade  and  manu&ctures ;  and,  abova 
all,  it  attaches  men  to  the  soil,  and  so  hx  givea  a  pledge  of  order,  loyally,  and 
patriotism. 

The  effiirts  of  government,  then,  should  be  directed  to  give  every  pomble 
bcility  and  protection  to  this  ait  or  poiauit ;  in  render  land  v 
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up  those  tennrea  under  which,  b;  Tatious  provieiona,  worthy  onlj  of  s  barba- 
lous  age,  land  ia  kept  out  of  cultivation  ;  lo  alleriate,  as  much  as  poasible,  the 
bnidens  upon  land ;  to  auist  in  all  those  great  improrementa,  which  are  too 
TBM  for  individual  effrnt ;  to  diffuse  agricultural  knowledge  ;  to  promote  agri- 
eoltural  education  ;  to  leam  and  translate  the  improraiBeata  and  crops  of  other 
MODtries ;  and  bj  honoia  and  premiuEna  to  encourage  an  emulation  in  the  onlj 
art  in  which  emulation  is  not  only  inaoceat  and  harmleas,  but  always  useful  to 
all  parUea ;  and  thus  to  stimulate  culliTation  and  improrement  in  every  biaueh 
irf  this  art,  and  h^ts  of  domestic  ecouomy,  by  evety  practicable  meana.  What 
govemments  can  do  on  a  large  scale,  landlords  and  proprielois  may  do  perhaps 
more  efficiently  and  auocessfully  within  their  own  domaina.  May  they  feel  the 
great  lespoDMlHlity  which  their  situation  imposes  on  them !  If  any  one  of  the 
great  nationa  of  Europe  would  give  but  half  the  attention  and  half  the  expense 
to  the  imprcirement  of  its  agriculture,  which  it  now  bestows  upon  its  military 
preparations  and  improremenls,  we  might  expect  an  equal  proficiency  in  the  one 
■It  as  in  the  other.  Which  should  be  piefenred ;  whether  it  be  better  to  save 
life  or  to  destroy,  I  leave  to  the  judgment  of  my  readers. 

It  is  now  only  a  tew  months  nnce  I  passed  a  day  at  Waterloo.  I  saw,  waving 
with  their  laxnriant  crops,  the  fields  which  had  been  enriched  by  torrents  of 
fanman  blood :  I  stood  upon  the  grassy  mound  under  which  tens  of  slaughtered 
thoosands  lay  entombed.  I  have  a  profound  reverence  for  that  heroism  which 
bares  tts  bosom  in  defence  of  right,  justice,  and  freedom ;  but  I  have  no  respect 
fbr  thai  tiger-ferodty  which  delights  in  human  carnage,  and  that  mad  enthnsiaBm 
which  followa,  reckless  of  its  own  and  of  other  lives,  the  phantom  which  msa 
call  military  glory.  The  cannon's  roar,  the  waving  plomes,  the  bnmii^ed  hel- 
inet,  the  bristling  bayonets  glittering  in  the  sunahine,  have  no  charms  for  me.  I 
took  in  my  hands  a  skull  pierced  by  a  ball,  which  the  plough  had  recently  turned 
up.  I  thought  for  a  oioment  of  the  burning  pasaions,  the  fiery  hale,  the  thiiat 
fbr  revenge,  for  conquest,  and  for  blood,  which  had  filled  and  swelled  in  this 
fitlle  casket,  —  the  noblest  prodoction  of  Divine  power,  —  when  deaih  instantly 
demanded  the  account.  Other  aasociations  rushed  upon  the  mind.  I  thought 
of  some  onoe  cheerful  fireside  made  desolate  ;  of  some  aged  mother  robbed  of 
ber  staff;  of  a  widow  cast  friendless  upon  the  world ;  of  orphan  children,  and 
of  weeping  friends.  And  this,  said  I  to  myself,  ia  military  glory ;  these  are 
the  trophies  of  war.  I  found  the  springs  of  feeling  beginning  to  be  deeply 
iBoved.  I  turned  my  eyes  at  once  to  other  neighboring  fields  of  conquest  which 
I  had  recently  left.  I  had  seen  millions  of  acres,  by  an  enterprise  truly  grand, 
a  courage  most  hennc,  a  labor  most  indomitable,  rescued  from  the  aea,  and  its 
pTond  waves  repelled;  barren  sands  converted  into  fruitful  fields;  and  where 
the  ocean  held  its  profitless  sway,  and  the  winds  and  waves  and  tempests  were 
KGoatomcd  to  spend  their  mingled  and  destructive  violence,  the  calmness  and 
■econty  of  rural  life  every  where  triumphant ;  fields  crowned  with  plenty,  and 
speckled  every  where  with  rejoicing  herds ;  and  cities  and  villages  swarming 
with  bu^  and  happy  tbousands,  and  rich  in  all  the  arts  and  luxuries  of  civilised 
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tod  Mfined  life.  I  did  not  need  to  tA  myaelf,  what  eonqaeets  ue  the  moM 
noble! 

I  hope  my  kind  readei  will  not  deem  these  reflectiona  nuBplaoed,  as  pielim- 
inarj  to  the  Bornewhat  dry  task  and  the  plain  maiteiB  of  fact  to  which  I  now 
inrite  him.  One  of  the  moat  distin^ished  agricatiuriitB  whioh  England  erei 
prodooed,  said  "  that  the  beet  waj  of  improving  agricoltute  was  Co  go  ibtoad 
and  Me  what  other  people  were  doing."  I  have  been  now  some  time  in  Gieat 
Britain  and  on  the  Cmtinent,  that  I  might  aee  what  othei  people  were  doing, 
and  leam  friHa  personal  obnervation  the  true  stats  of  the  agricnltuie  and  the 
luial  economy  of  the  old  world  ;  that  I  might  present  to  the  agricultural  con- 
monity  in  my  own  country,  and  in  other  places,  mattera  of  instruction  and  exam* 
plee  for  imitation,  if  such  were  to  be  found;  wsubjeclsofcongntulation  if  their 
own  impmrementB  have  already  placed  them  in  advanoe,  and  left  them  nothing 
to  learn.  A  fall  surrey  of  European  agiionllure  ia  a  task  for  many  minds,  fcr 
many  yeais  of  observation,  and  for  higher  talents  and  icquiremBnts  than  I  could 
bring  to  the  work.  Yet  1  shall  deem  it  no  mean  honor  lo  contiibule  any  useful 
service  to  so  important  an  object.  It  will  be  understood  that  I  enter  tiie  field 
only  as  a  gleaner.  It  is  said  (hat  the  glaanets  often  bring  home  the  beavieei  and 
the  ripeat  heads  of  grain,  because  these  are  the  liivt  to  drop  from  the  stalks.  I 
shall  be  but  too  happy  if  the  analogy  should  be  found  to  hold  in  my  case. 

I  shall  cmnmenoe  the  ninth  part  with  sketches  of  French  agriculture,  and  these 
will  be  followed  by,  and  sometimes  intermingled  with,  sketches  of  Flemish  and 
Swiss  agricultun,  and  other  observations  whioh  may  have  suggested  themsdves 
in  the  course  of  my  tonr.  There  may  be  found  some  deficiendea,  beeaosB  I  mean 
to  state  nothing,  nnlesa  otherwise  declared,  which  has  not  been  verified  by  per- 
sonal observation ;  but,  on  the  other  hand,  there  will  be  this  advantage,  that 
such  statements  rest  up<Hi  a  responaibte  authority.  My  great  object  will  be  to 
give  almost  exclusively  infonnation  of  a  practical  (jiancter ;  but  if  oceasionaliy 
there  may  appear  some  slight  digreesions,  my  kind  reader  will  regard  them  cmlf 
as  watering-places  on  the  journey,  where  the  traveller  loosens  the  reins  and 
dismounts  for  a  moment  in  a  dry  and  dusty  road,  that  he  may  renew  his  pro- 
gress with  more  freshness  and  vigor. 
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SIXTH  REPORT. 


I  PROCEED,  in  tliU  R«port,  lo  treat  of  other  processes  than 
those  which  I  have  described  in  the  management  of  arable 


XC  — PARING  AND  BURNINO. 

The  ptoceaa  of  paring  and  burning  the  surface  of  the  land  has 
been  practised  with  great,  though  not  always  with  equal,  success 
in  many  parts  of  the  country.  The  objects  of  it  are  threefold : 
the  first,  to  reduce  the  coarse  vegetable  matter  on  the  surface  to 
a  state  of  decomposition,  that  it  may  be  supplanted  by  a  more 
[vofitable  vegetation ;  the  second,  to  destroy  grubs,  insects,  and 
the  laiTce  of  insects,  which  infest  the  soils,  and  are  pernicious  to 
the  cultivated  crops  ;  and  the  third,  to  convert  the  coarse,  vege- 
table matter  on  the  surface  into  ashes,  for  the  nutriment  of  the 
crops  which  are  to  follow.  This  process  is  not  to  be  confounded 
with  that,  which  I  shall  afterwards  describe,  of  burning  clay  for 
the  purpose  of  manure  and  of  rendering  the  soil  friable  and  per- 
vious to  the  roots  of  plants. 

In  the  operation  of  paring  and  burning,  a  thin  slice,  or  turf, 
varying  from  one  to  three  inches,  is  taken  from  the  sarface,  and, 
after  being  sufficiently  dried,  is  cut  into  pieces  of  a  convenient 
length,  and  then  piled  in  heaps  preparatory  to  being  burned  and 
reduced  to  ashes.  The  turf  is  cut  sometimes  with  a  plough  with 
a  broad  share,  of  the  width  of  the  slice  desired  to  be  raised,  or, 

vol-    H,  1 
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Otherwise,  with  a  spade  made  thin,  with  a  flange  or  wing  on  one 
side  of  the  blade,  resembling,  in  this  respect,  a  spade  for  the  cut- 
ting of  peat,  and  with  a  loQg  and  cunred  handle,  with  a  cross- 
piece  at  the  end,  by  which  it  is  forced  under  the  sward  by  a 
pressure  against  the  thighs  of  the  workman.  The  work,  when 
performed  with  the  spade,  is  deemed  severe,  and  it  is  considered 
a  sufficient  day's  work  for  a  man  to  accomplish  a  quarter  of 
an  acre. 

The  sods,  when  collected,  are  piled  in  heaps  of  a  larger  or 
smaller  size,  according  to  the  convenience  of  the  operator,  pains 
being  taken  to  form  a  sort  of  furnace  beneath,  in  which  are 
placed  some  brushwood,  fagots,  or  coal,  as  in  the  oven  of  a 
brickkiln.  The  sods  are  piled  over  this ;  and,  fire  being  kindled, 
attention  is  paid  to  prevent  its  blazing  out,  so  that  wherever  a 
hole  is  found,  by  which  the  fire  might  escape,  it  is  immediately 
filled  up  with  fresh  dirt ;  and,  as  the  fire  advances,  new  sods  are 
occasionally  heaped  upon  the  pile  j  the  object  being  to  reduce 
the  whole  to  ashes  by  a  smouldering  fire.  It  is  surprising  to 
find  to  what  a  fine  state  the  sods  and  vegetable  matter  may  be 
reduced,  and  how  the  burning  will  continue  to  go  on,  though 
the  whole  seems  to  be  in  a  state  of  perfect  quiescence.  A 
thorough  burning  requires  frequently  a  month,  or  a  longer  time, 
for  its  completion. 

The  headlands  of  a  field  are  occasioDally  burned  without  the 
rest  of  the  field  being  subjected  to  the  same  [oocess.  Here  there 
is  always  an  accumulation  of  soil,  and  a  collection  of  rubbish, 
coarse  grass,  weeds,  or  bushes  ;  and  all  these  are  dug  up  occa^ 
sionally  to  the  depth  of  six  or  ten  inches,  and  piled  in  heaps,  and 
burned  as  I  have  above  described.  In  cases  where  the  whole  is 
not  consumed,  the  part  which  is  not  sufficiently  reduced  by  the 
action  of  the  fire  is  transferred  to  another  heap.  Two  or  three 
pieces  of  advice  are  commonly  given  in  regard  to  the  manage- 
ment of  this  burning.  One  is,  not  to  make  the  heaps  too  large 
in  the  beginning,  as  the  weight  of  the  incumbent  mass  is  liable 
to  extinguish  the  fire,  but  to  heap  it  up  gradually  as  the  fire  goes 
on ;  the  second  is,  not  to  allow  the  fire  to  blaze  out,  as  else  it 
would  soon  bum  itself  out ;  and  a  third  is,  not  to  make  the  fire 
too  hot,  as  otherwise  much  of  the  earth,  instead  of  being  made 
to  crumble,  and  reduced  to  a  friable  state,  would  become  baked 
hard,  like  bricks. 
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The  ashes,  then,  of  these  heaps  are  erenly  a^vead  over  the 
fields  operated  upon  ;  and  this  ia  generally  followed  by  a  green 
crop,  such  as  retches  or  tumips,  which,  under  good  management, 
are  consumed  on  the  field.  Then  follows  the  usual  course  of 
wheat,  barley,  and  grass.  The  amount  of  ashes,  obtained  by 
the  ordinary  process  of  paring  and  burning,  has  been  made  the 
subject  of  exact  calculation,  and  is  so  remarkable  that  I  deem  it 
worth  staling.  "  An  acre  of  land,  from  which  the  turf  was  taken 
in  the  common  mode  of  paring  and  burning,  appeared  to  have 
produced  an  average  of  2660  bushels  of  ashes,  which,  at  their 
mean  weight  of  65  pounds  to  a  bushel,  when  dry,  would  gire 
172,900  pounds,  or  rather  more  than  77  tons,  per  acre." 

The  subject  of  paring  and  burning  land  has  been  long  matter 
of  warm  discussion.  Of  its  advantages,  in  many  cases,  there  can 
be  no  doabt.  In  the  well-cultivated  county  of  Essex,  it  is  a 
constant  and  successful  practice.  A  distinguished  farmer  states 
that  he  has  practised  it  for  more  than  twenty  years ;  and  where, 
when  he  began  the  practice,  he  was  able  to  keep  only  one,  he 
now  keeps  six  sheep.  It  has  been  said  that  the  destruction  of 
the  vegetable  matter  in  the  soil  must  necessarily  impoverish  it ; 
and  that  it  would  be  much  better  to  bury  this  vegetable  matter, 
where,  by  a  slow  decwnposition,  it  might  serve  to  afibrd  nutri- 
ment to  the  crope  to  be  cultivated.  There  are,  in  the  first  place, 
tome  mechanical  difficulties  in  the  case.  Where  a  piece  of  heath 
land,  covered  with  coarse  grasses  and  low  bushes  of  furze  or  fern, 
is  ploughed,  it  ia  extremely  difficult,  even  by  the  most  severe 
process  of  jwessing  or  rolling,  to  make  it  lie  flat,  and  so  consoli- 
date it  that  it  can  be  cultivated  to  advantage.  This  is  stated  to 
have  been  the  fact,  on  an  extensive  heath  in  Surrey,  where  cul- 
tivation, nnder  the  jvactice  of  paring  and  burning,  succeeded  well, 
but  v^y  ill  where  the  land  was  only  turned  over  without  paring 
and  burning.  "  In  the  former  case,  the  land  w&s  immediately  fit 
for  turnips,  tares,  barley,  and  clover ;  in  the  latter,  the  tough 
wiry-bent  heath,  and  dwarf  furze,  kept  the  land  too  light  and 
spongy  for  any  crop.  Even  rolling  could  not  keep  it  down,  for 
its  elasticity  raised  the  soil  soon  after  the  roller  had  passed  over 
it,  and  it  is  of  so  imperishable  a  nature,  that  it  is  likely  to  plague 
the  fiumer  for  many  years."  There  are  certainly  strong  reasons, 
in  such  cases,  for  paring  and  burning  fields  of  this  description ; 
but  they  do  not  apply  to  those  lands  where  the  vegetable  matter 
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is  of  a  diflfereot  clescriptioo,  and  would,  by  being  coreted  orer, 
be  speedily-  brought  into  a  state  of  decomposition.  Here  the 
expediency  of  paring  and  burning  is  more  questionable. 

lu  the  process  of  burning,  it  is  evident  that  none  of  the  earthy 
or  mineral  constituents,  or  what  are  called  the  inorganic  portions 
of  the  soil,  are  consumed.  But  all  the  vegetable  matter,  with 
the  exception  of  that  portion  which  has  become  charred  in  the 
process,  is  destroyed.  The  extreme  doctrine  of  some  eminent 
chemists  is,  that  the  humus,  or  vegetable  portion  of  the  soil,  is 
of  no  importance  to  vegetation ;  but  universal  experience  and 
observation  seem  to  attest  that  the  fertility  of  soils,  with  some 
exceptions,  may  be  ordinarily  determined  by  the  quantity  of 
decayed  vegetable  matter  or  mould  in  which  they  abound.  If 
plants,  in  fact,  derive  nothing  from  the  soil  but  the  mineral  in- 
gredients which  are  found  in  them,  yet  the  humus  of  the  soil 
may  itself  be  the  means  of  abstracting  from  the  air,  and  conduct- 
ing to  the  plants,  the  nourishment,  the  carbonic  acid,  and  the 
ammonia,  which  they  are  to  obtain  from  thence.*  The  humus 
of  the  soil  serves  to  render  it  more  friable ;  it  absorbs  moisture 
from  the  atmosphere,  and  it  retains  heat,  and,  in  these  respects, 
if  in  no  other,  contributes  to  vegetation.f    In  dissipating  this 

*  "Hnntui,  in  contact  with  air,  give*  off  cubonic acid." *'The  caintal 

ftct  which  reaullB  from  these  experimenti  of  BuuBUie,  the  deduction  directly  Kp- 
plicable  to  the  theoiy  of  manures,  is  this  — that  humna  is  dissipated  when  it  is  ex- 
pwed  to  the  ur ;  and  that,  duiing  the  slow  combustion  which  it  undergoes,  it  is 
a  constant  soarce  of  carhonic  acid  gaa."  —  Btmuingavlt,  p.  3S3. 

<'Potaeh  and  soda  dissolve  hwnua  slniaA  ctmipletely,  causing  an  evolution  of 
unnwiua." — Rid.  p.  331. 

\  "  There  ia  an  important  element,  which  moat  always  he  taken  into  the  ac- 
count in  estimating  the  value  of  soils,  no  matter  what  their  special  composition ; 
this  element  is  their  depth,  or  thickness.  In  running  a  deepiah  furrow  in  a  cultivated 
field,  we  genanlly  distinguish  at  a  glance  the  depth  of  the  superficial  layer,  which 
is  commonly  dengoated  as  the  mould,  or  vegetable  earth ;  this  is  a  layer  geoeF- 
ally  impregnated  with  humus,  and  looser  and  more  fhable  than  the  suhsml  uput 
which  it  rests.  The  thickness  of  this  superficial  layer  is  ejrtrcmely  variable.  It 
ia  frequently  no  more  than  about  three  inches ;  but  it  ia  also  encountered  of  every 
depth,  from  three  or  four  to  twelve  or  thirteen  inches.  It  must  be  held  an  ex- 
ceptional and  unusual  caae,  when  it  has  a  depth  of  three  feet,  or  more.  Never- 
theless, we  do  meet  with  collections  of  vegetable  soil  of  great  depth,  deposited 
by  rivers,  washed  down  into  the  bottoms  of  vallejrs,  or  accumulated  on  the  surface, 
as  in  the  virgin  forests  or  vast  piairies  of  America.  Depth  of  mould  or  vegtitahle 
■oil  is  always  advantageous ;  it  is  one  of  the  beet  conditions  to  successful  agri- 
ciilbite.    If  we  have  depth  of  soil,  and  the  nota  of  our  plants  do  not  penctrale 
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matter,  then,  by  burning,  we  must  look  for  some  compensation 
in  the  ashes  which  ore  produced,  oi  in  the  mechanical  effects 
which  this  burning  operates  upon  the  soil.  The  ashes  them- 
selves are  powerful  absorbents  and  retainers  of  moisture,  and  they 
answer  a  valuable  purpose  in  the  disintegration,  or  loosening,  of 
the  soil.  They  certainly,  in  many  cases,  operate  as  an  efficient 
manure.  I  have  seen  their  effects  often,  both  upon  old  and  new 
land.  In  examining  the  returns  of  nearly  four  thousand  dif- 
ferent wheat  crops  in  Massachusetts,  in  which,  with  a  view  to 
secure  the  premium  offered  by  the  state  upon  the  cultivation 
of  wheat,  it  was  required  to  give  the  mode  of  culture  in  detail, 
I  found,  in  every  case  where  ashes  weie  applied  to  manure  the 
crop,  the  beneficial  effects  were  emphatically  affirmed.  In  clear- 
ing new  land,  it  has  been  the  custom  to  fell  the  standing  wood, 
and,  after  it  has  become  sufficiently  dried,  to  burn  it  completely 
upon  the  land.  This  always  leaves  a  large  deposit  of  ashes  on 
the  ground.  It  is  common  to  fiaat  Indian  com  directly  upon 
these  ashes,  without  ploughing  the  land,  and,  at  the  close  of  the 
season,  at  the  last  hoeing  of  the  com,  or  indeed  its  only  hoeing, 
to  sow  wheat  among  it,  which,  to  use  the  common  phrase,  is 
then  "hacked  in"  by  the  hoe.  Some  of  the  lai^est  crops  of 
bdian  com  and  of  wheat,  which  I  have  ever  known,  have  been 
grown  in  this  way.  In  one  case,  upon  a  very  la^e  field,  the 
product  of  wheat  averaged  sixty-four  bushels  to  the  acre.  What 
is  the  chemical  effect  of  ashes,  I  believe,  is  not  welt  ascertained ; 
but  I  shall  presently  let  those  give  their  opinion  who  assume  to 
tmderstand  their  operation.  It  seems  natunU  to  infer,  that  that 
which  once  formed  a  constituent  element  in  a  plant  may  serve 
as  food  for  another  plant  of  the  same  species.  There  may  be 
other  uses,  which  are  not  so  direct  and  obvious,  but  equally 
efficient. 

The  expediency  of  paring  and  burning  land  must,  as  I  have 
remarked,  depend  upon  the  nature  of  the  soil  which  is  to  be 


■officiently  to  derive  benefit  ftom  the  f^rtilitj  that  lies  below,  we  cui  tdwayg,  by 
working  a  little  deeper,  bring  ap  the  inferior  Ivfere  to  the  enrfkce,  and  so  make 
tfaein  concar  in  tertiliiing  tlie  soil.  Independently  of  tiiie  great  advantage,  a  deep 
■oQ  so^n  leas  ^ther  from  excera  or  deficiency  of  moiciture ;  the  rain  that  falla 
baa  more  to  moisten,  and  is  therefore  absorbed  in  greater  quantity  than  by  thin 
0oib;  and,  cmce  imbibed,  it  remaina  in  state  against  diou^L" — Bovtria- 
pwt^p.  997. 

1* 
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subjected  to  the  process.  On  light,  sand^,  or  gravelly  soib, 
where  the  vegetation  is  thin  and  sparse,  it  is  strongly  objection- 
able. I  will  subjoin  here  an  extract  of  a  letter,  with  which  I 
hare  been  favored,  from  the  intelligent  steward  of  the  ezcellently- 
managed  farm  of  Lord  Hatherton,  at  Teddesley,  Staffordshire. 
"  With  respect  to  the  trial  we  made,  of  paring  and  burning  some 
of  the  high  heath  lands  at  Teddesley,  we  prepared  two  smalt 
patches,  about  half  an  acre  each,  in  the  usual  way,  in  the  spring 
of  1844,  upon  the  highest  part  of  the  Teddesley  common,  and 
the  ashes  were  spread  and  harrowed  when  the  turnip  seed  was 
sown.  The  other  part  was  ploughed  and  dressed  with  about 
five  tons  of  lime  to  the  acre,  and  sown  with  turnips  at  the  same 
time  as  the  above  ;  but,  in  consequence  of  the  summer  of  1844 
being  unusually  dry,  both  experiments  were  deficient.  We 
again  sowed  the  land  with  turnips  last  June,  and  the  land  pre- 
pared  with  lime  has  now  a  decided  advantage,  and  I  have  not 
the  least  doubt  it  will  be  much  more  apparent  in  the  next  crop, 
which  will  be  oats.  I  have  frequently  witnessed  the  experiment 
of  paring  and  burning  waste  lands,  when  they  are  first  brought 
into  cultivation ;  but  in  no  instance  should  I  recommend  its 
adoption  upon  dry,  sandy  soils,  which  are  already  deficient  in 
vegetable  matter,  which  is  the  case  with  most  of  the  conmion 
lands  in  this  neighborhood,  particularly  the  high  lands.  The 
crop  of  oats  was  grown  upon  the  highest  part  of  the  common, 
after  a  crop  of  turnips,  for  which  the  land  was  broken  up  and 
limed,  as  I  have  before  stated."  "  The  crop  of  oats  on  this  land, 
of  which  there  were  sixty  acres,  were  at  the  rate  of  full  sixty 
bushels  to  the  acre  —  the  result  of  heavily  liming  the  land  when 
first  broken  up,  and  then  twice  eating  turnips  off  it ;  "  (that  is, 
eating  them  on  it,  by  folding  the  sheep  upon  it.  —  H.  O.)  "On 
no  other  plan  than  that  of  taking  nothing  out  of  the  land,  and 
putting  as  much  as  possible  in,  could  such  a  produce  of  oats  have 
been  obtained  from  such  a  soil."  * 

The  lime,  in  this  case,  if  it  were  copiously  applied,  as  I  saw 

"  Since  writing  the  above,  a  very  competent  fnond  write*  to  me  thug :  «  The 
flstperiment  of  burning  did  not  anawer.  All  mj  experience  hu  satisfied  me  thu 
it  will  not  do  on  ra;  gronnd.  Nor  do  I  believe  that  it  is  a  good  thing  any  where, 
where  other  meain  of  tedoclng  vegetable  matter  can  be  had.  I  have  paied  and 
burned  a  good  deal  fonneilj.  It  brought  good  crops,  but  the  land  wsa  dearly 
inqioveriBbed  afterwarda." 
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jveparations  for  doing  on  another  part  of  the  farm,  may  have 
assisted,  as  the  fire  would  have  done,  in  the  decomposition  of  the 
vegetable  matter.  The  lime  is  advised  to  be  applied  always 
with  the  ashes,  when  the  surface  is  pared  and  burned.  They  are 
stated  to  work  well  together.  A  certain  gentleman,  about  to 
□ndertake  the  office  of  a  judge,  was  advised,  by  another  very 
shrewd  and  experienced  magistrate,  to  give  his  decisions  withoat 
giving  the  reasons  for  those  decisions.  Perhaps  he  saw  that  his 
causality  was  deficient,  or  knew  how  often  it  happens  in  life 
that  for  many  exceedingly  well-established  facts  it  is  very  dif- 
ficult to  give  any  reasons.  I  avail  myself,  in  this  case,  of  the 
same  sage  advice.  The  effects  of  lime  are  in  a  degree  capricious 
and  luicertain.  I  know  that  they  must  follow  the  general  and 
established  laws  of  nature ;  but,  in  spite  of  the  confidence  of 
some  men,  it  does  not  appear  that  these  laws  are  yet  fully  under^ 
stood.  A  deficiency  of  lime  in  the  soil  implies  the  necessity  and 
advantages  of  its  application ;  but  the  "  quantitive  philosophy," 
as  it  is  called,  leaves  me  sometimes  at  a  loss,  when  I  am  told,  on 
the  one  hand,  that  the  ashes  of  a  crop  of  clover,  on  an  acre,  con- 
tain full  three  bushels  of  gypsum ;  and  know,  on  the  other  hand, 
that  half  a  bushel  of  gypsum  sown  broadcast,  in  a  rainy  day, 
upon  an  acre  of  clover,  will  often  very  much  more  than  double 
the  crop.  In  this  case,  whatever  may  have  been  the  effects  of 
the  lime,  or  whatever,  in  any  case,  may  be  the  advantages  of 
mixing  lime  with  ashes,  where  land  has  been  pared  and  burned, 
(and  I  am  not  disposed  to  deny  them,]  the  advantages  of  consum- 
ing the  crops  of  turnips  upon  the  ground,  by  folding  and  feeding 
the  sheep,  are  not  matter  of  question.  A  high  authority,  on  the 
treatment  of  land  which  is  pared  and  burned,  advises  "  to  apjJy 
the  whole  of  the  manure  i^oduced  by  the  crops  to  the  ground ; 
and  to  manage  it,  generally,  in  the  usual  course  of  reguWly-cul- 
tivated  arable  land."  This  corresponds  with  the  shrewd  advice, 
to  which  I  referred  in  a  former  number,  given  in  respect  to  the 
^tplication  of  a  new  artificial  manure,  which  was,  that,  m  ad- 
dition to  the  artificiat  manure,  you  should  apply  to  the  ground 
the  quanUty  of  other  manure  ordinarily  used  in  suck  cultivation  ; 
and  somewhat  reminds  one  of  the  mode  adopted  by  the  Irish 
servant,  (an  Irishman,  of  course,)  whom  his  master  desired  to  get 
rid  of  a  light  guinea,  and  who  reported  to  him,  with  much  self- 
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giatulation,  that  he  liad  done  it  most  adroitly  by  passing  it,  un- 
observed, at  the  turnpike^ate,  between  two  sixpences. 

The  paling  and  burning  of  peat  laud  is  always  advised,  and 
the  ashes  to  be  spread.  Here  there  is  an  excess  of  vegetable 
matter,  which,  perishing  under  cold  water,  and  that  water  usoally 
impregnated  with  an  excess  of  iron  or  some  pernicious  mineral 
substance,  is  in  an  unfit  condition  for  the  purposes  of  vegeta- 
tion. The  coarse  grasses,  likewise,  customarily  found  upon  peat 
meadows,  forming  a  thick,  matted  sward,  require  to  be  either 
entirely  removed,  or  thoroughly  reduced  and  decomposed,  before 
a  better  kind  of  vegetation  can  take  their  place.  Peat  ashes  are 
stated  to  have  a  specific  value,  which  I  shall  speak  of  presently. 
The  burning  of  peat  ground,  however,  requires  very  great  care, 
as  I  have  sometimes  seen  very  deep  and  inconvenient  holes  made 
in  the  surface,  by  the  fire  having  been  suffered  to  proceed  too  far. 

In  all  cases  where  it  is  attempted  to  bring  a  soil  into  cultiva^ 
tion  by  paring  and  burning,  it  is  considered  indispensable  to 
success,  that  the  land  should  be  drained  and  laid  thoroughly  dry. 
This  rule  applies  to  other  cases,  besides  those  of  paring  and 
burning.  I  may,  as  well  as  not,  here,  though  I  shall  have  occa- 
sion to  repeat  it  hereafter,  ui^e  upon  farmers  the  importance  of 
laying  their  land  dry,  or  rather  of  having  the  command  of  the 
water  upon  it,  in  order  to  a  successful  culture.  Without  this,  it 
is  idle  to  expect  success.  Water,  one  of  the  great  elements  in 
vegetation,  may,  by  excess,  become  thoroughly  pemicioos  and 
destructive,  except  to  those  coarse  aquatic  plants  to  which  it  is 
the  natural  condiment  and  home.* 


*  Aftar  writiiig  tbesboveailicle,!  met  withaomeTemartu  of  thedistingiuBhed 
wiHer  on  ninl  economy,  Botuainganlt,  to  wbom  I  hiive  beTore  referred,  vhich 
had  Dot  befbre  met  my  eye,  but  which  I  know  my  inquisitire  resdera  wUI  be  gUd 
that  I  shoald  present  to  theoo. 

"  The  efib«t  of  the  imperfect  combuslioa  of  theae  pyritie  turfk,  the  product 
wbkb  remits  from  it,  explain*  to  a  certain  extent  the  beneficial  effect  of  the 
inactice  of  paring  and  burimg  —  an  important  and  widelj-apread  practice,  the 
Utility  of  which  it  would  be  difficult  to  understand,  were  it  not  connected  in  soma 
way  with  the  prodnction  of  ammoniacai  aahea. 

"The  useful  effects  of  paiin^  and  burning'  are,  in  all  probability,  connected  with 
the  destruction  of  organic  matter,  very  poor  in  azotized  principles ;  in  the  tjana- 
fbrmatioa  of  the  lurface  of  the  soil  into  a  poroua,  carbonaceous  earth,  made  apt  to 
condenae  end  retain  the  immoniacal  vapors  disengaged  during  the  combustioa; 
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The  barning  of  the  soil  is  a  process  somewhat  different  from 
that  of  paring  and  burning,  and,  properly  speaking,  for  different 
objects,  though  the  latter  process  tends  in  some  degree  to  the 
same  end.  No  operation  in  husbaudry,  which  I  hare  seen  this 
side  of  the  water,  surpriaed  me  so  much  as  this.  Of  its  expe- 
diency, or  rather  of  its  remunerative  character,  I  must  leave 
others  to  judge.  In  the  last  pvticular,  the  difference  between 
two  dollars  a  week  for  labor  without  board,  and  three  dollars  a 
week  with  board,  will  be  found  material.  In  either  case,  it  will 
be  found  that  there  are  few  operations  more  expensive. 

The  question  which  an  English  farmer,  or  improver  of  land, 
often  proposes  to  himself,  is  very  different  from  what  an  Ameri- 
can farmer  in  similar  circumstances  would  propose  to  himself. 
The  price  of  land  in  England  is  often  most  ezorbiiaDt,  £60 
Bteriing,  or  300  dollars,  per  acre,  being  frequently  paid  for  large 
forms,  and,  not  seldom,  much  more  than  that  The  annual 
rents  paid  in  Great  Britain  for  extensive  farms  would,  in  some 

hstlf,  b;  the  ^odactiDD  of  alkaline  and  eaithy  bbIIb,  which  are  familiarl;  known  to 
cxeit  a  DMHt '  beneficial  iofiuence  upon  vegetation.  These  conditions  seem  ao 
mtiiclytboeeithsobject  of  wbichitis  tdteaHze  hj  paring  and  burning,  that,  in  or- 
der to  make  the  operation  faronble  to  the  soil  which  nndsrgoea  it,  the  vegetable 
matter  which  it  baa  produced  must  of  necessitf  be  tranafonned  into  black  aahea ; 
when  it  goes  beyond  this,  when  the  incineration  ia  complete,  and  the  residuB  pre- 
aenla  itaelf  aa  a  red  aah,  the  soil  may  be  atnick  with  perfect  barrennew  for  the  fiu 
tnre.  The  bnming,  therefore,  that  waa  not  properly  managed,  that  led  to  the  com- 
plete incineratioD  of  all  the  organic  maltei,  would,  for  the  same  reason,  have  a  verj 
bad  effect  in  the  preparation  of  the  Ficardy  aahes ;  wtiich  might,  indeed,  act  in 
the  same  way  aa  torf  aahea  from  the  hearth  and  oven,  but  which,  deprived  of  aH 
Ksotiied  jirinciplea,  would  not  ameliorate  the  ground  in  the  manner  of  organic 


"I  have  freqnently  seen  the  process  of  burning  performed  in  the  ateppes  of 
Southern  America.  Fire  ie  aet  to  the  paatures  alter  the  grass  which  coveia 
them  has  become  dry  and  woody ;  the  flame  apteads  with  inconeeivable  nipidity> 
■ad  to  immense  distances.  The  earth  becomes  charred  and  black ;  the  combus>- 
tion  of  those  parta  that  are  nearest  to  the  surface,  iiowever,  ia  never  ctHnplete ; 
and  a  few  days  after  the  passage  of  the  flame,  a  freah  and  vigorous  vegetation  i* 
•een  eproating  through  the  blackened  soil,  ao  that  in  a  few  weeks  the  scene  of 
the  desolation  by  fire  becomes  changed  into  a  rich  and  verdant  meadow,"  — 
Ami  fcMura^  p.  37L 
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cases,  almost  buy  the  fee  simple  of  lands  in  the  United  States, 
lands  much  more  fertile,  and,  in  the  old  and  settled  parts  of  the 
country,  subdued,  well  fenced,  and  with  good  buildings.  Where 
land  now  is  waste,  and  produces  little  or  nothing,  it  is  obvious 
that  it  would  be  wiser  to  expend  a  sum  equal  to  what  would  be 
the  full  value  of  the  land  after  its  improvement,  than  to  suffer  it 
to  remain  wholly  unproductive  j  such  improvements  may,  in 
fact,  be  considered  as  creating  so  much  laud,  as  adding  so  much 
productive  land  to  an  estate.  In  tbe  United  States,  where  land 
is  abundant  and  cheap,  such  expensive  improvements,  unless  on 
a  small  scale,  and  in  some  most  favored  localities,  cannot  be 
recommended.  It  would  be  wiser  to  abandon  land  so  worthless, 
and  have  recourse  to  better  soils,  which  are  easily  accessible  for 
prices  vastly  less  than  the  expense  of  such  improvements. 

The  process  of  burning  land,  of  which  I  am  speaking,  is  ap- 
plicable only  to  stiff,  clay  soils.  The  objects  of  it  are,  first,  to 
render  it  friable,  and  destroy  its  adhesiveness,  and  the  second  is 
to  create  a  supply  of  manure  in  the  ashes  of  the  soil  thus  burned. 
The  first  I  can  understand ;  the  second  seems  more  difficult  of 
credence. 

The  process  consists  in  digging,  either  with  a  plough  or  spade, 
the  whole  top-soil  of  a  field,  and  placing  it  in  small  heaps,  with 
a  fiimace  or  oven  under  them,  where  a  fire  of  coal,  or  fagots,  or 
brushwood  may  be  kindled,  and  continue  to  bum  until  the 
whole  pile  ia,  properly  speaking,  reduced  to  aa  ash-heap,  as  far 
as  the  nature  of  the  substance  so  reduced  admits  of  being  so 
design^ed.  Where  I  have  seen  the  process  carried  on,  the  depth 
of  soil  so  dug  and  burned  did  not  much  exceed  a  foot ;  but  I  have 
been  made  acquainted  with  one  experiment,  where  the  depth  so 
moved  and  reduced  was  three  feet.  Those  of  my  readers  who 
are  fond  of  mathematical  calculations  may  amuse  themselves 
with  calculating  the  gross  number  of  tons  of  earth  which,  on  a 
single  acre,  must  be  moved  in  such  an  operation ;  and  I  think 
they  will  be  surprised  at  the  result.  I  know  of  scarcely  any 
thing  like  it,  except  in  the  case  of  the  old  man  in  the  fable,  who 
bequeathed  to  his  two  sons  a  valuable  treasure  buried  in  the 
field,  for  which  they  were  to  dig.  Whether  avarice  or  curiosity 
prompted  them  in  the  case  to  go  deeper  than  this,  and  to  accom- 
plish a  more  Herculean  task  than  this,  we  are  not  informed. 

In  one  case,  which  I  saw,  tbe  pieces  of  clay  were  baked 
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ioto  hard  lumps ;  aod  a  good  deal  was  completely  vitrified,  the 
vhole  preseotuig  the  appearance  of  the  floor  of  a  brickkiln  after 
the  burned  bricks  had  been  removed.  The  process  here  had  evi- 
dently been  carried  too  far,  and  the  experiment  disappointed  the 
enterprising  undertaker  —  a  failure,  for  vhich  he  suggested  many 
causes  besides  the  true  one.  I  have  always  found  that  the 
strong  back  —  for  very  strong  it  must  be  to  bear  all  that  is  put 
upcHi  it  —  of  a  certain  nameless  personage  in  theology  was  an  ez- 
ceedii^ly  convenient  repository  for  certain  persons  to  put  their 
sios  upon,  which  their  own  inordinate  self-esteem  would  not 
allow  them  to  ascribe  to  the  proper  source ;  so  my  friend,  in  this 
case,  had  half  a  dozen  reasons  to  give  respecting  the  season,  and 
other  extraneous  hinderances,  in  place  of  the  true  reasons  why 
bis  experiment  failed ;  and,  like  a  brave  veteran,  the  hero  of 
many  hghts,  in  the  midst  of  his  discomfiture,  bis  heart  still 
glowed  with  the  confidence  of  ultimate  success.  Such  courage 
and  perseverance  deserve  a  better  reward  than  I  fear  he  will 
obtain.  There  are  some  chemists,  learned  in  the  highest  degree, 
who  ^>eak  with  confidence  of  pounded  glasa  being  used  as  a 
manure  ;  and  another,  eminent  in  his  peculiar  science,  speaks  of 
the  power  of  a  plant,  in  its  wonderful  action  of  growth,  to  de- 
compose the  sides  of  the  glass  vessel  in  which  it  is  grown,  and 
^propriate  portions  of  it  for  its  nutriment.  I  believe  it.  He  is 
a  brave  man  who  will  {assume  to  say  what  cannot  be  done.  A 
single  imprisoned  drop  of  water,  by  the  power  of  fire  or  of  frost, 
may  rend  a  mountain  asunder.  The  power  of  vegetable  actim 
is  as  tenacious  and  indomitable  as  the  Creator  could  make  it,  for 
the  purposes  for  which  he  designed  it ;  and  it  is  only  another 
form  in  which  that  wonderful  Power,  which  can  conmiand  stones 
that  they  shall  be  made  bread,  displays  itself,  that  enables  the 
plant,  which  is  itself  to  become  bread  to  man,  to  extract,  even 
from  the  inert  stones  themselves,  its  own  proper  nutriment  and 
substance,  and  convert  them  into  a  principle  of  life. 

I  do  not  know  where  better  than  in  this  place  to  insert  a  letter 
leceived  from  a  most  intelligent  and  practical  farmer  in  Stafford- 
^lire,  which  will  be  read  with  interest,  and  which  relates  partic- 
ularly to  this  mode  of  improvement. 

"  I  fear  it  will  not  be  in  my  power  to  give  you  any  satisfac- 
tory or  decisive  infonnation  as  to  the  result  of  burning  the  Need- 
wood  Forest  clay  sand.     What  I  have  done  has  not  been  by 
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pariDg  aod  baming  the  surface,  which  is,  I  believe,  pretty  exten* 
sively  done  in  some  partsof  England.  In  that  case,  I  pcesome, 
a  great  portion  of  the  substance  burned  is  vegetable  matter, 
vfaich  almost  of  itself  furnishes  the  fuel  for  burning  the  soil. 
I  hare  ploughed  up  a  lallov-field  as  deep  as  the  plough  vould 
go,  perhaps  a  foot  deep,  of  vfaich  tbiee  or  four  inches  vere 
clayey  soil,  and  the  rest  pure  clay,  and  have  then  with  coal- 
slack  burned  the  whole  in  small  hes^,  or  in  rows.  This  is  the 
third  season  since  it  was  done ;  but  the  two  which  hare  elapsed 
hare,  from  drought,  been  extremely  on&vorable  for  the  cultiva- 
tion of  land  out  of  which  every  particle  of  moisture  had  been 
burned." 

"  I  have  also  very  imperfectly  succeeded  in  having  the  burning 
effected  as  I  should  have  wished.  The  clay  breaks  up  in  large, 
rough,  solid  lumps,  and  it  is  extremely  difficult  to  subject  the 
whole  to  the  action  of  fire,  without  having  a  large  portion  of  it 
reduced  to  brick,  or  brick-dust.  Under  the  most  favorable  cir- 
cumstances this  is  difficult,  and  the  difficulty  is  constantly  io- 
creased  by  weather.  A  violent  wind  drives  through  the  heaps, 
rapidly  consumes  the  fuel,  bricking  the  clay  in  contact  with  it, 
and  leaving  the  rest  untouched  ;  or  a  soakii^  rain,  for  a  day  or 
two,  interferes  equally  un&vorably.  The  object,  I  presume, 
should  be  to  get  the  fire  to  smoulder  through  the  whole  mass, 
which  no  doubt  would  be  more  easily  effected  if  it  were  some- 
what of  a  more  loamy  character,  and  had  any  tendency  in  itself 
to  carry  on  the  action  of  the  fire." 

« In  1643, 1  had  a  very  full  crop  of  barley  from  the  first  half 
acre,  which  waa  burned  and  spread  down  early  in  the  spring, 
and  received  a  good  soak  of  rain.  From  the  next  portion  I  had 
a  very  bad  crop  of  potatoes,  and  fi-om  the  rest  of  the  field  a  poor 
crop  of  turnips,  which  were  sowed  very  late,  and,  from  want  of 
moisture,  did  not  come  up  till  they  should  have  been  half  grown. 
They  were  a  healthy  crop,  but  very  small.  Last  year  I  sowed 
barley,  which  came  up  -very  partially,  from  want  of  moisture ; 
and  in  June,  I  ploughed  it  up  and  sowed  turnips,  which  in  alt 
this  part  of  the  country  (as  well  as  in  that  field)  were,  last  year, 
(1844,)  a  complete  failure.  These  two  years  of  non-return  from 
ib%  burned  land  indisposed  me  to  try  it  for  another  without  the 
aid  of  manure.  I  dunged  it,  and  have  now  on  one  half  a  good 
growing  crop  of  oats,  and  on  the  other  a  beautiful  crop  of  wheat. 
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One  land  of  the  wheat  was  left  without  maaure.  It  was  worse 
than  the  teat,  but  not  bad.  lu  the  viorking  of  the  land  a  vast  im- 
provement has  been  effected  by  the  buming.  I  sent  specimens  of 
my  unbumed  and  burned  clay  to  be  analyzed  by  Professor  John- 
Btoo,  Id  Edinburgh ;  who  wrote  to  me,  after  the  analyst  that  he 
was  quite  unable  to  assign  any  chemical  reason  for  the  fertilizing 
effects  attributed  to  it.  I  told  him  that  I  had  not  any  experience 
myself  of  its  fertilizii^  effects ;  and  I  then  sent  him  specimens 
of  clay,  burned  and  unbumed,  from  Newhall,  a  colliery  distant 
about  seven,  miles  from  tbia  place,  where  I  have  been  shown 
fields,  which  are  said  to  have  borne  six  and  seven  successive 
luxuriant  crops  without  a  particle  of  manure,  after  being  burned, 
haviog  previously  been  exceedingly  unproductive.  The  clay  is 
in  appearance  very  different  from  mine,  and  bums  into  a  very 
different  substance,  apparently  not  having  any  tendency  to  bum 
into  brick,  but  into  black  and  red  loam.  I  have  not  yet  received 
Professor  Johnston's  report  upon  them." 

"  Id  the  last  two  years  I  have  burned  a  great  deal  of  clay,  but 
it  has  been  under  different  circumstances,  and  with  different 
objects.  In  draining  my  land,  nearly  the  whole  material  taken 
oat  is  pure  clay,  which  I  consider  unfit  to  be  put  in  again,  in  that 
state,  over  the  tiles.  I  therefore  bum  it,  and  then  fill  the  drains 
with  bnmed  clay,  of  which  about  one  half  then  remains,  which 
I  cast  upon  my  plot^h-land  to  improve  its  texture,  in  which  way 
I  find  it  very  tisefiil." 

Experience  is  always  a  valuable  instructor,  when  that  expe- 
rience is  intelligent,  and  carefully  detailed.  The  letter  which  I 
have  given  is,  on  every  account,  entitled  to  respect.  I  shall  pro- 
eeed  to  give  some  other  details  from  another  source,  the  Journals 
of  the  Royal  Agricultural  Society.* 

Mr.  Charles  Randell,  who  speaks  of  having  had  much  expe- 
rience in  the  improvement  of  cold  and  heavy  soils,  by  the  appli- 
cation of  burned  clay,  has  given  the  particulars  of  several  experi- 
ments of  this  nature. 

The  first  was  made  with  a  field  of  eleven  acres  of  the  woist 
description  of  clay  on  the  side  of  a  steep  hill,  "  inaccessible  to 
ibe  dung  cart,  to  which  it  had  always  been  a  stranger."  It  was 
{toughed  in  the  summer,  and  he,  with  the  scuffle  and  drag, 

*  Td.  T.  put  L  p^  Iia 
■wou,  n.  2 
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brought  the  clods  of  couch  grass  and  wiry  turf  to  the  surface, 
which,  with  the  quantity  of  soil  necessary  to  procure  a  good 
dressing  of  ashes,  were  shovelled  and  forked  together,  and  burned 
in  heaps  of  about  a  cait-Ioad  each,  with  wood  from  the  neglected 
hedgerows  in  the  vicinity.  Th«  weather,  he  says,  was  unfa- 
Torable,  and  the  work  not  well  done,  but  the  result  was  sat- 
isfactory. The  field,  after  the  ashes  were  lightly  ploughed  in, 
was  planted  with  vetches,  and  these  were  eaten  off  the  succeed- 
ing summer  with  sheep,  and  then  planted  with  wheat,  which 
fffoduced  more  than  thirty  bushels  per  acre.  It  was  afterwards 
laid  down  to  grass,  and  carries  a  much  heavier  stock  than  before. 
Be  says  "  that,  if  he  finds  it  go  back,  he  shall  plough  it  again  for 
vetches,  having  no  doubt  that  it  is  now  capable  of  bearing  a 
crop  sufficient,  when  consumed  upon  the  laud  by  sheep,"  (I  beg 
my  readers  particularly  to  remark  this  qualification,]  "to  enable 
it  to  grow  as  good  a  crop  of  wheat  as  the  last." 

His  next  trial  was  upon  a  field  of  sixteen  acres,  fifteen  of 
which  are  a  strong  clay,  the  remainder  fair  turnip  land.  The 
day  part  of  the  field  was  exceedingly  foul,  so  that  he  had  two 
objects  to  attain  -^  first,  to  get  rid  of  the  couch  by  burning  it  in 
the  clods ;  next,  with  the  ashes  so  obtained,  to  render  the  whole 
field  capable  of  bearing  a  crop  of  swedes.  In  this  case,  likewise, 
he  speaks  of  his  success.  "  The  whole,  after  draining,  was  limed 
and  manured  alike,  and  the  crop  was  quite  as  good  upon  the 
clay  as  upon  any  part  of  the  field.  All  the  swedes  were  con- 
sumed upon  the  land  by  sheep ;  the  succeeding  barley  crop 
was  much  better  upon  the  part  which  had  rarely,  if  ever,  been 
planted  with  barley  before;  the  seeds  (that  is,  the  grass  seeds) 
were  equally  good;  but  the  wheat  crop  this  year,  (1843,)  from 
the  excessive  growth  of  straw,  went  down  early,  and  became 
mildewed,  and,  though  more  bulky  than  the  rest  of  the  field,  will 
not  be  so  productive.  The  field  is  now  ploughed  for  swedes 
again ;  and  the  clay  part  is  as  healthy,  and  as  likely  to  grow  a 
crop,  as  that  which  has  always  been  considered  turnip  land." 

It  will  not  escape  observation,  that  this  land  last  mentioned 
was  drained,  and  limed,  and  manured,  and  all  the  swede  turnips 
consumed  upon  it  by  the  sheep,  who  were,  of  course,  folded  upon 
it  This  certeunly  cannot  be  considered  as  niggardly  treatment 
of  the  land,  whatever  may  have  been  the  effects  of  the  burning. 

Two  other  fields  are  mentioned,  in  order  to  show  mote  satis- 
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ftctonly  the  fertilizing  powar  of  ashes,  because,  to  use  his  own  - 
ex[»es3ion,  they  vote  not  assisted  by  any  other  kind  of  manure. 
What  Mr.  Randell  means  by  not  being  assisted  with  any  other 
kind  of  manure,  will  appear  from  his  account.  The  field  of  fire 
acres  was  a  foul  bean  stubble  ;  the  English  horse-bean  is  un- 
doubtedly intended,  which,  when  not  cut  close,  leaves  a  large 
amount  of  stubble.  In  May,  it  was  skim-ploughed  to  the  depth 
of  about  one  inch  and  a  half,  and  all  that  the  plough  raised 
burned  with  fagots,  and  the  ashes  spread.  It  was  then  ploughed 
and  scuffled,  and  rendered  perfectly  clean ;  planted  with  vetches 
in  October ;  and  fed  off,  the  ensuing  summer,  by  sheep  folded 
npon  it ;  and  this  followed  by  wheat  at  more  than  forty-five 
bushels  pet  acre.  Another  field  adjoining,  of  three  acres, 
ooder  similar  treatment,  produced  nearly  equal  retulti,  the  dif- 
ference in  the  wheat  crop,  which  was  not  quite  so  heavy,  being 
attributable  to  the  vetches  having  been  eaten  off  by  horses 
tethered  on  them,  instead  of  sheep^  The  difference  of  the  results 
in  the  two  cases  —  of  feeding  with  sheep  on  the  groimd,  or  with 
horses  —  is  quite  worthy  of  remark ;  but  it  is  much  to  be  regret- 
ted that  the  amount  of  difference  should  not  have  been  exactly 
ascertained,  instead  of  adopting  the  terms,  "neatly  equal  results," 
and  "not  quite  so  heavy,"  which  imply  that  the  result  was 
matter  of  conjecture,  not  of  measurement,  or  at  least  admit  of 
considerable  latitude  of  construction. 

Another  experiment  of  the  power  of  ashes,  unaided,  to  restore 
exhausted  land,  (more  conclusive,  he  says,  than  the  former,)  was 
a  field  of  ten  acres  of  exceedingly  stiff  clay,  "  in  1839,  an  aw- 
fully foul  piece  of  two  years  old  in  grass."  He  ploughed  and 
planted  it  with  wheat,  which  was  dibbled  in,  and  twice  hoed, 
and  gave  only  sixteen  bushels  pet  acre.  Afterwards  the  stubble 
was  skim-ploughed,  and  attempted  to  be  dragged,  but  so  matted 
and  heavy,  it  would  seem,  that  this  was  found  impracticable ;  "  it 
was  then  parted  with  forks,  and  burned ;  and  the  quantity  of 
a^es  burned  could  not  have  been  less,  upon  the  far  greater  part 
of  the  field,  than  from  160  to  200  yards  per  acre."  What  is 
meant  by  yards,  ia  this  case,  I  must  leave  it  to  my  readers  to  con- 
jecture, —  I  suppose,  however,  cubic  yards.  It  was  then  planted 
with  vetches ;  but  such  a  crop  of  crowfoot,  charlock,  and  rubbish 
of  all  descriptions  followed,  that  it  was  mowed  and  carried  to 
the  fold-yard.     It  was  then  fallowed  and  drained,  and  then,  in 
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the  ensuing  spring,  sowed  with  barley,  which  j^oduced  fifty-six 
boehels  per  acre. 

The  next  field  consisted  of  thirteen  acres  of  stiff,  but  tolerably 
productive  wheat  land.  It  was  foul,  burned  equally  well,  was 
drained,  limed,  and  manured,  and  produced  an  excellent  crop  of 
swedes,  no  turnips  having  been  grown  upon  it  before.  "  It  has 
since  grown  barley  and  seeds,  as  good  as  I  could  wish,"  rather 
an  indefinite  mode  of  measurement,  "  and  is  now  planted  with 
wheat." 

AH  these  pieces  of  land  bad  the  ashes  burned  and  spread  upon 
the  land,  with  wood  cut  from  the  adjoining  hedges,  or  with  in- 
ferior coal,  and  the  cost  of  the  process  estimated  at  £3  10  s.,  or 
about  $17,  per  acre. 

In  another  case,  the  same  farmer  adds,  "upon  fifteen  acres, 
which  were  dressed  in  like  manner  during  the  winter,  whers  no 
attempt  was  erer  before  made  to  grow  turnips,  in  consequence 
of  the  tenacious  quality  of  the  land,  and  without  the  aid  of 
manure  of  any  description  except  the  ashes,  and  I  hare  had  a 
very  excellent  crop;  and  the  most  extraordinary  part  of  the 
matter  is,  that,  although  the  greater  part  has  been  eaten  off  in 
the  months  of  October  and  November  last,  which  were  very  vet, 
by  nearly  four  hundred  sheep,  constantly  kept  upon  them,  the 
nature  of  the  soil  has  been  for  a  time  so  chtuiged  by  the  ashes, 
that  I  hare  been  enabled  to  plough  close  behind  the  sheep,  and 
drill  the  wheat  as  last  as  ploughed." 

He  remarks,  likewise,  what  I  deem  of  much  importance,  that, 
if  the  soil  be  dug  and  "  thrown  with  the  spade  in  large  pieces, 
a  double  quantity  of  coal  will  be  consumed,  and  the  ashes  of  no 
more  value  than  so  many  brick  ends.  The  proper  mode  is  to 
move  the  soil  with  a  pickaxe,  breaking  it  all  the  time  as  much 
as  possible ;  it  is  then  put  lightly  on  the  fires  with  a  shovel." 

What  he  says  of  the  value  of  ashes  is  quite  worthy  of  atten- 
tion. "  That  the  mechanical  effect  of  ashes,  in  rendering  heavy 
land  friable,  has  a  great  deal  to  do  with  increasing  its  powers  of 
production,  there  can  be  no  doubt;  but  it  is  imfortuoately  as 
certain,  that  their  effect  in  this  way  is  not  so  great  in  subsequent 
years  as  in  the  first  two  or  three,  though  it  will  always  be  con- 
siderable. This  is  accounted  for  by  (he  natnral  tendency  of 
ashes,  like  lime,  to  sink  into  the  soil.  In  a  few  years,  they 
become  incorporated  with  a  larger  proportion  of  earth  than  at 
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first ;  and  their  eSect  ia  rendering  it  more  easily  workable  (hen 
gradually  diminishes ;  but  that  their  virtues  are  not  to  be  attrib- 
nted  to  their  mechanical  effect  ^oae,  I  have  proved  by  wheeling 
ashes  upon  the  surface  of  part  of  a  crop  of  vetches,  when  the 
peit  80  dressed  ^owed,  in  the  succeeding  spring,  a  superiority 
which  was  distinguishable  as  far  as  the  field  could  be  seen,  and 
where  the  crop  was  cut  (green)  while  the  whole  was  heavy,  that 
part  to  which  the  ashes  were  applied  was  completely  rotten  at 
the  bottom."  < 

"  For  those  who,  like  myself,  hare  to  gel  a  considerable  tract 
of  foul  and  poor  clay  land  into  a  tolerable  state  of  cultivation, 
there  are,  to  my  knowledge,  no  means  by  which  it  can  be  accom- 
{dished  in  so  short  a  time,  and  with  so  great  a  certainty,  as  by 
burning.  Let  it  be  accompanied  in  all  cases  by  draining ;  let  the 
first  crop  be  a  green  one  consumed  upon  the  land,  and  the  land 
will  be  at  once  established,  and  may  ever  after,  at  the  least 
possible  expense,  be  maintained  in  a  productive  state,  provided  it 
be  kept  clean,  and  cropped  in  a  fair  and  reasonable  manner." 

We  have  likewise,  in  this  case,  the  testimony  of  Mr.  Eli 
Tabmm,  who  speaks  of  having  practised  the  burning  of  land 
for  thirty  years,  and  of  having  made  it  a  regular  course  of  farm- 
ing. He  commences  on  the  land  by  sowing  ten  to  twelve  pounds 
of  the  best  trefoil  seed,  and  from  four  to  six  pecks  of  ryegrass 
per  acre,  on  the  exhausting  wheat  early  in  the  spring,  having  it 
harrowed  and  rolled  in,  the  expense  of  which  is  amply  repaid 
by  the  autumn  and  spring  feed  it  produces,  enabling  a  much 
larger  flock  of  sheep  to  be  kept.  There  is  a  twofold  advEintage 
in  being  liberal  in  the  quantity  of  seed  sown ;  that  is,  in  the 
quantity  of  feed,  and  in  the  increase  of  herbage,  which  mate- 
rially assist  the  burning,  and  much  improve  the  quality  of  the 
ashes.  It  is  highly  necessary  to  have  the  land  well  imder- 
drained  before  burning.  He  adds,  afterwards,  that  if  the  cul- 
tivation "  is  followed  up  by  effectual  burning,  about  onee  in  six 
or  eight  years,  with  an  intermediate  coat  of  yard  manure,  or 
folding,  it  would  double  the  returns  of  much  of  the  land  of  which 
he  speaks,  both  in  stock  and  crops. 

Another  farmer,  Mr.  Eli  Turvill,  speaks  of  burning  land  as 
much  practised  in  his  vicinity.  "The  fuel  generally  used  is  a 
good  wagon-load  of  haulm  per  acre,  or  brushwood  from  the 
hedges,  and  a  portion  of  bean-straw.     Some  burn  the  heaps  at 
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4  perches  square,  40  per  acre,  and  each  heap  is  expected  to  con- 
tain three  yaids  of  ashes ;  some  in  heaps,  at  8  yards  square, 
at  75)  per  acre,  and  each  heap  is  expected  to  contain  two  yards 
of  ashes.  The  whole  of  the  ashes  are  spread,  and  the  land  fal- 
lowed in  the  usual  way.  It  is  repeated  every  four  or  six  years, 
as  may  suit  the  rotation  of  crops.  It  is  an  excellent  |Heparation 
for  all  kinds  of  com,  (wheat,  barley,  &c. ;)  on  the  thin-akin  land, 
white  turnips  are  grown  welt  after  burning  ;  it  absorbs  the 
water ;  the  land  dries  earlier,  and  can  be  sown  sooner  in  the 
spring.  The  improvement  on  the  crop  amply  pays  for  the  out- 
lay, as  well  as  leaving  the  land  much  better  for  the  following 
crops.  Burning  is  a  fertilizer  of  the  soil,  and  the  oftener  it  is 
bumed,  the  more  it  improves  the  staple  and  quality  of  (he  land ; 
so  iar  from  destroying  the  soil,  it  acts  greatly  to  its  improvement, 
and  is  highly  conducive  to  the  growth  of  the  cultivated  crops; 
the  effects  may  be  seen  ihore  particularly  in  the  clover."  * 

Such  are  the  accounts  of  practical  farmers,  on  this  important 
[vocess.  Let  us  now  hear  what  lessons  science  inculcates  in 
relation  to  the  subject. 

Dr.  Play&ir,  the  learned  consulting  chemist  to  the  Royal 
Agricultural  Society,  says, — 

"By  this  process  of  paring  and  burning,  injurious  oi^onic 
matter  is  consumed.  Plastic  clays  are  quite  changed  in  their 
character,  not  only  by  having  all  their  constituents  brought  into 
contact  with  the  oxygen  of  the  atmosphere,  and  thus  undergoing 
change,  but  the  clay  itself  acquires  another  character ;  it  becomes 
absorbent,  taking  up  from  the  atmosphere  ammonia,  carbonic 
acid,  and  watery  vapor,  as  well  as  affording  more  ready  access 
to  the  nutritious  substances  which  may  be  dissolved  in  water. 
But  in  this  you  see  nothing  is  destroyed,  and  the  inorganic 
elements  of  the  soil  are  only  brought  more  fully  into  contact 
with  the  absorbing  organs  of  the  plants."! 

We  nlay  next  refer  to  the  great  agricultural  oracle,  I^ofessor 
Liebig,  on  this  subject. 

"  The  advantage  of  manuring  fields  with  burned  clay,  and 
the  fertility  of  ferruginous  soils,  which  have  been  considered  as 
facts  80  incomprehensible,  may  be  explained  in  an  equally  simple 

'  Journ&t  of  Rof ■!  Agricultunl  Society,  voL  iv.  put  1 ,  p.  267. 
t  Leetura  befbie  the  Hojal  Agricoltunl  Society. 
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manner.  Tfae7  hare  been  ascribed  to  tbe  great  attraction  for 
water  exerted  by  dry  clay  and  fenugioouG  earth ;  but  common 
dry,  arable  land  possesses  this  property  in  as  great  a  degree ;  and, 
besides,  what  influence  can  be  ascribed  to  a  hundred  pounds  of 
water,  spread  over  an  acre  of  land,  in  a  condition  in  which  it 
cannot  be  serviceable  either  by  the  roots  or  leaves  ? 

"  The  true  cause  is  this :  The  oxides  of  iron  and  alumina 
are  distinguished  from  all  other  metallic  oxides  by  their  power 
of  forming  solid  compounds  with  ammonia.  The  precipitates 
obtained  by  tbe  addition  of  ammonia  to  salts  of  alumina  or  iron 
are  true  salts,  in  which  the  ammonia  is  contained  as  a  base. 
Minerals  containing  alumina,  or  oxide  of  iron,  also  possess  in  an 
eminent  degree  the  remarkable  property  of  attracting  ammonia  from 
the  atmosphere,  and  retaining  it.  Yauquelin  discovered  that  all 
rust  of  iron  contains  a  certain  quantity  of  ammonia.  Chevalier 
foimd  that  ammonia  is  a  constituent  of  all  minerals  containing 
iron ;  and  that  even  hematite,  which  is  not  at  all  porous,  contains 
one  per  cent,  of  it.  Bonis  showed,  also,  that  tbe  peculiar  odor 
observed  on  moistening  minerals  containing  alumina  is  partly 
owing  to  their  exhaling  ammonia.  Indeed  gypsum,  and  some 
varieties  of  almnina,  —  pipe-clay  for  example, — emit  so  much 
ammonia,  when  moistened  with  canstic  potash,  that,  even  after 
they  have  been  exposed  for  two  days,  reddened  litmus  paper  held 
over  them  becomes  blue.  Soils,  therefore,  which  contain  oxides 
of  iron  and  burned  clay  must  absorb  ammonia — an  action  which 
is  favored  by  their  porous  condition.  They  further  prevent  the 
escape  of  ammonia,  once  absorbed  by  their  chemical  properties. 
Such  soils,  in  fact,  act  precisely  as  a  mineral  acid  would  do,  if 
extensively  spread  over  their  surface  ;  with  this  difference,  that 
the  acid  would  penetrate  the  ground,  enter  into  combination 
with  lime,  almnina,  and  other  bases,  and  thus  lose  in  a  few 
hours  its  property  of  absorbing  ammonia  from  the  atmosphere. 
The  addition  of  burned  clay  to  soils  has  also  a  secondary  in- 
fluence. It  renders  the  soil  porous,  and  therefore  more  perme- 
able to  air  and  moisture.  The  ammonia  absorbed  by  the  clay 
or  ferruginous  oxides  is  separated  by  every  shower  of  rain,  and 
conveyed  in  solution  to  the  soil."* 

I  have  gone  thus  at  large  into  the  subject  of  paring  and  bum- 

"  Uebig,  AgriCDltunl  Cbemiatry,  Boeton  ed.  p.  VXL 
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ii^  land,  and  of  burning  clay,  and  the  value  of  the  ashes  of 
clay,  deeming  that  it  would  at  least  be  found  interesting  to  my 
American  readers,  where  the  process  is  certainly  rare,  if  not  un- 
known, excepting  on  peat  lands ;  and  because,  likewise,  it  is  a 
process  belonging  to  English  agriculture ;  but  not  with  any 
strong  expectation  of  its  being  adopted  to  any  great  extent  in 
my  own  country,  where  land  is  cheap  and  labor  is  dear. 

The  scientific  solution  of  the  operation  of  burned  clay,  and  of 
ashes  generally,  I  submit  to  those  who  are  interested  in,  and 
competent  to  deal  with,  such  discussions.  The  practical  fanner 
will  not  fail  to  observe  how  much  stress  is  laid  in  every  case, 
with  scarcely  what  may  be  called  an  exception,  on  the  quantity 
of  vegetable  matter  consumed  in  the  bummg,  and  going  to 
increase  essentially  the  amount  of  ashes  to  be  applied.  He  will 
not  fail  to  observe,  likewise,  the  coimection,  in  some  cases,  with 
the  burning,  of  liming,  manuring,  and  folding  sheep  upon  the 
land,  and  consuming  the  produce  grown  upon  it.  If  he  should 
undertake  to  burn  his  soil,  it  is  hoped  that  his  attention  will  be 
specially  arrested  by  these  points.  The  value  of  ashes,  the  ashes 
of  consumed  vegetable  substances,  is  not  a  thing  now  to  be 
learned  ;  and  how  much  soever  pains  may  be  taken  in  burning 
clay,  it  is  quite  safe  at  present  to  assume  that  the  more  of  vege- 
table matter  is  consumed  with  it,  so  much  the  belter  for  the 
ashes  of  the  clay.  The  opening  of  clayey  and  adhesive  soils  by 
burning  them,  so  as  to  make  them  easily  worked,  and  rendering 
them  accessible  to  air,  and  moisture,  and  light,  and  heat,  is  an 
obvious  and  decided  advantage.  In  their  ordinary  condition,  the 
cultivation  is  a  work  of  great  labor. 

The  burning  of  the  grass  and  rubbish  upon  the  American 
prairie  grounds  is  always  followed  by  a  thickening,  and  increased 
luxuriance,  of  the  succeeding  crop.  This  burning,  however, 
rarely  does  more  than  skim  the  surface,  and,  except  in  cases  of  ex- 
cessive  drought,  does  not  destroy  the  roots  of  the  herbage.  The 
burning  of  the  fallen  trees  in  the  new  parts  of  America,  and  the 
successful  culture  of  crops  upon  their  ashes,  I  have  already  referred 
to.  Iq  the  management  of  broom  corn,  (sorghum  sacckaralum,) 
on  Connecticnt  River,  a  crop  which  leaves  a  large  amount  of 
haulm,  many  farmers  have  long  been  accustomed  to  bum  the  stub- 
ble upon  the  ground  for  the  sake  of  the  ashes,  rather  than  either 
plough  it  in,  or  carry  it  into  their  barn-yards  to  be  added,  in  its 
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decomposition,  to  their  manure  heaps,  or  (o  take  pains  to  cure  it, 
and  use  it  as  feed  for  their  stock,  for  which,  when  sared  in  a 
[ffoper  condition,  it  is  as  good  as  the  stubble  or  stover  of  Indian 
corn,  (zea  maj/a.)  The  farmers  of  Long  Island,  New  York, 
hare  for  years  been  in  the  habit  of  sending  to  the  towns  on  the 
sea-ahore  in  New  England,  for  the  purchase  of  the  spent  or  waste 
ashes  from  the  soapboilers  and  others,  and  for  which  tbey  pay 
what  is  deemed  a  high  price.  They  apply  it  to  their  wheat 
lands,  sown  broadcast  upon  the  young  wheat,  and  say  that,  with- 
out  it,  they  are  not  sure  of  a  crop.  The  fanners  in  New  Eng- 
land err  in  allowing  it  to  be  taken  from  them  at  any  price,  unless 
they  can  find  a  substitute  in  guano,  or  some  other  manure  as 
portable.  I  speak  of  these  facts,  however,  as  showing  the  uni- 
rersally  admitted  value  of  ashes  as  a  manure,  a  subject  to  which 
I  shall  refer  again,  when  the  important  subject  of  manures  is 
treated,  as  designed. 


XCn.  —  ADMIXTURE  OP  SOILS. 

One  of  the  most  common  and  obvious  su^estions,  in  the  im- 
[fforemeni  of  the  soil,  is  that  of  rendering,  as  far  as  practicable, 
[totic  and  adhesive  soils  free  and  permeable  ;  and,  on  the  other 
band,  that  of  making  those  soils,  which  are  loose  and  light,  close 
and  compact.  In  the  former  case,  in  order  to  effect  the  desired 
object,  draining  has  been  applied  with  great  success,  and  must 
be  regarded  as  the  basis  of  such  improvements.  Without  drain- 
ing, indeed,  and  a  complete  riddance  of  the  superfluous  wetness 
and  moisture,  little  is  ever  to  be  hoped  for  in  any  case.  In  order 
to  effect  the  latter  object,  rolling  with  heavy  rollers,  and  es- 
pecially treading  with  sheep,  hare  been  resorted  to ;  and  several 
&rmer9,  with  whom  I  have  had  the  pleasure  of  forming  an  ac- 
qnaintance,  abandon  all  expectation  of  a  crop,  imless  the  ground, 
after  being  sown,  is  thoroughly  trodden  by  sheep,  which  tread- 
ing, for  the  piurpoee  specified,  may  be  considered  even  as  more 
effectual  than  the  application  of  the  roller. 

But  an  improvement  of  a  more  substantial  and  permanent 
character  is  attempted  by  what  may  be  termed  an  "admixture  of 
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soils ; "  by  the  additioD  of  clay  to  sandy  soils,  and  of  sand  to 
clayey  soils.  In  agricultural  books  and  addresses,  I  have  oflea 
seen  this  method  recommended,  with  a  great  air  of  sagacity  and 
confidence,  as  an  obvious  process  of  improvement,  of  very  easy 
accomplishment,  by  persons  who  understand  little  of  practical 
agriculture,  and  very  imperfectly  appreciate  the  difficulties  of 
such  a  process.  The  transportation  of  soil  is  among  the  most 
expensive  operations  in  husbandry,  and  can  scarcely  be  expected 
to  be  carried  on,  on  a  very  extensive  scale.  To  convert  a  clayey 
soil  into  a  siliceous  soil,  or,  on  the  other  hand,  a  siliceous  soil 
into  a  clayey  soil,  so  as  deeply  and  permanently  to  change  their 
character  on  any  extensive  surface,  must  be  left  to  those  great 
geological  changes  which  are  alike  beyond  human  prescience, 
command,  or  control.  Amendment,  rather  than  change,  is  all 
that  human  skill  and  ability  are  likely  to  effect;  and  I  shall 
detail  in  this  matter  such  examples  as  have  come  under  my  ob- 
servation. 

The  application  of  sand  to  clay,  like  the  application  of  sand 
to  lime  in  the  making  of  plasterers'  mortar,  has,  in  general,  es- 
pecially if  the  clay  is  wet  when  the  sand  is  so  applied,  a  tetid- 
ency  to  give  it  hardness,  rather  than  to  render  it  friable  and 
open.  Where  the  land  is  in  a  state  of  dryness,  and  newly 
ploughed,  the  application  of  a  limited  quantity  of  sand  might 
serve  to  render  it  more  open.  That  this  would  be  the  whole 
effect  to  be  expected  from  it,  and  this  to  a  degree  uncertain,  and 
that  it  would  effect  no  chemical  alteration  in  the  soil,  seems  gen- 
erally agreed.  That  a  portion  of  silica  is  essential  in  the  format 
tion  of  all  the  cereal  plants  is  established ;  but  in  all  clays  there 
is  presumed  to  be  a  sufficiency  for  this  purpose.  In  pieat  lands 
it  may  be  otherwise.  A  distinguished  practical  and  scientific 
former,  the  late  Mr.  Rham,  states  that  he  has  never  known  an 
instance  in  which  the  application  of  sand  to  clayey  soils  has 
been  found  to  succeed  in  rendering  them  more  porous.  The 
expense  of  laying  on  the  large  quantity  of  sand  that  would  be 
required  must  probably  swallow  up  any  profit  that  could  be 
derived  from  it,  Mr.  Pusey,  however,  showed  me  an  example 
in  which  a  clay  land  field  in  grass  had  been  decidedly  benefited 
by  a  top-dressing  of  sand  from  a  neighboring  hill.  Whether  the 
■and,  in  this  case,  had  any  peculiar  chemical  properties,  from 
which  the  benefit  of  the  application  was  derived,  did  not  appear. 
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It  is  not  so,  on  the  other  hand,  with  the  application  of  clay  to 
light  soils ;  and  this  has  been  practised  in  England  so  exten- 
nrely,  and  with  so  much  success,  that  I  shall  detain  my  reader 
Tilh  some  fwominent  examples.  Of  the  application  of  clay  in 
the  improvement  of  peat  lands,  I  shall  speak  presently  ;  I  now 
refer  only  to  its  application  to  sandy  and  light  lands,  with  a  view 
of  giving  them  compactness.  The  object  of  applying  clay, 
indeed,  may  be  twofold ;  the  first  to  produce  a  closeness  of  soil ; 
and  tbe  second,  that  of  obviating  their  too  great  dryness,  the 
[ffoperty  of  clay  being  to  absorb  and  retain  moisture  both  from 
the  atmosphere  and  that  which  falls  in  rain. 

One  of  the  most  extensive  applications  of  it,  which  I  have 
witnessed,  was  on  the  farm  of  the  Duke  of  Bedford,  at  Wobum, 
a  {dace  distinguished,  under  the  care  of  its  present  noble  pos- 
sessor, aa  under  that  of  his  eminent  predecessor,  for  a  most  in- 
telligent, scientific,  extensive,  and  successful  husbandry;  in  all 
its  various  arrangements,  and  the  completeness  and  extent  of  its 
operations,  surpassed  perhaps  by  no  one  in  the  kingdom,  or 
hwdly,  indeed,  livatted. 

The  intelligent  manager  of  the  place,  Mr.  Burness,  states  that 
he  finds  "  the  application  of  clay  to  his  light  soil  of  great  ad- 
vantage. It  makes  the  straw  much  stronger,  with  a  better  ear, 
and  staadlng  much  better  up  in  wet  seasons.  When  the  land  is 
highly  manured,  without  being  clayed,  the  crops  are  liable  to 
fiiU  down,  become  lodged  and  spoiled."  He  adds,  likewise, 
that  he  finds  claying  of  great  advantage  to  the  turnip  crop. 

The  practice  is  to  put  the  clay  on  the  clover  leys  as  early  as 
the  crop  is  off,  and  get  it  broken  in  pieces  as  much  as  possible 
before  the  laud  is  ploughed  for  wheat.  It  is  also  laid  on  land 
that  is  under  fallow  for  turnips  early  in  the  winter,  that  is,  on 
land  which  has  been  ploughed  preparatory  to  its  being  cultivated 
in  turnips  the  ensuing  season.  This  is  done  that  it  may  have 
the  chance  of  the  winter  and  spring  frosts  to  become  well  pul- 
verized before  it  is  ploughed  down ;  and  this  he  prefers  to 
ifveading  it  upon  clover  leys. 

He  goes  on  then  to  speak  of  some  experiments.  "  We  clayed 
last  summer  four  acres,  and  left  two  acres  not  clayed  on  an  old 
■ward  and  light  soil.  l*he  clay  was  put  on  in  July,  and  lay  all 
the  summer;  was  ploughed  up  in  November,  and  pressed,"  (an 
operation   which  I  shall  describe  presently,)  "and  the  wheat 
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dibbled  into  the  pressed  grooves.  In  February,  we  top-dressed 
the  six  acres  with  good  faim-yard  dung ;  and,  as  late  as  the  be- 
ginning of  May,  I  thought  there  would  not  be  half  a  crop,  al- 
though plenty  of  ends ;  but  toward  the  middle  of  the  month  the 
clayed  part  began  to  look  of  a  much  darker  appearance  than  the 
two  acres  which  were  not  clayed;  and,  at  the  present  time," 
(when  he  gave  this  account,)  he  thought,  "there  was  one  third 
part  more  on  the  clayed  than  on  that  which  had  not  been 
clayed,  although  managed  in  every  other  way  the  same." 

He  goes  on  to  say  that,  in  January,  1841,  he  clayed  some 
land  which  was  going  to  be  a  turnip^altow  the  following  sum- 
mer ;  and  in  the  month  of  April,  when  he  began  to  harrow  and 
'  l^ough  the  land,  the  clay  broke  down  and  slacked  like  lime,  and 
worked  in  with  the  soil.  There  was  not  much  apparent  dif- 
ference in  the  turnip  crop  that  summer,  as  the  other  part  of  the 
field  was  sown  at  a  diSerent  time,  and  he  was  not  able  to  tell 
the  difference ;  but  tho  ensuing  year,  he  says,  "  the  barley  looks 
much  stronger  and  stiffer  in  the  straw,  and  stands  much  more 
upright,  than  in  the  land  which  was  not  clayed,  where  the 
greater  part  of  the  crop  is  down  on  the  ground,  and  exposed  to 
be  rotted  by  the  rain." 

The  quantity  applied  to  the  acre  is  generally  about  fifty  loads ; 
I  suppose  single-horse  cartloads  are  meant.  If  more  is  to  be 
applied,  it  is  advised  to  make  the  application  at  successive  times, 
as,  in  his  opinion,  more  given  at  once  would  do  harm.  Nearly 
all  the  light  soil  on  the  farm  of  the  Duke  of  Bedford,  near  Wo> 
bum  Abbey,  has  been  clayed,  and  a  great  deal  of  it  twice ;  and, 
in  every  instance,  its  beneficial  effects  have  been  established.  I 
myself  can  bear  witness  to  the  neatness  and  excellence  of  the 
cultivation,  though  I  had  not  the  pleasure  of  being  there  when 
the  crops  were  standing  upon  the  ground.  The  clay  may  be 
dug  from  the  pit  at  any  time  most  convenient  for  the  farmer, 
and,  if  turned  over  once  or  twice,  will  mix  much  better  with  the 
soil,  though,  of  course,  the  expense  of  the  operation  must,  in 
such  case,  be  increased.  Mr.  Bumess  says,  his  plan  is  to  dig  and 
cart  it  on  to  the  field  at  once. 

Mr.  Pusey  is  of  opinion  that  this  substance,  denominated  clay, 
contains  a  great  deal  of  lime,  and  is,  in  fact,  a  stiff  marl. 

Another  eminent  Bedford^ire  farmer,  whom  I  have  the 
pleasure  of  knowing,  speaks  of  the  application  of  clay  or  marl, 
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customary  in  hia  neighborhood,  as  varying  from  50  to  150  cubks 
yards  per  acre.  He  deems  the  smaller  quantity  preferable  at 
one  operation,  as  it  mixes  more  steadily  with  the  soil,  and,  though 
it  may  not  last  so  loi^,  comes  sooner  into  operatiotL  He  has 
applied  it  to  clover  leys  in  summer,  and  to  turnip  fallows  at  dif- 
ferent times.  He  advises  to  have  it  dug  iu  vinter,  and  to  cast 
it  upon  the  turnip  land  in  the  Sfuring,  when  it  has  had  time  to 
dry,  and  has  become  lighter  of  carriage. 

We  have  the  testimony  of  another  skilful  fanner,  a  tenant  of 
the  Duke  of  Bedford,  who  has  pursued  the  practice  of  claying 
land  to  a  great  extent.  Not  satisfied  with  the  quality  or  quantity 
of  his  produce,  he  has  clayed  420  acres,  in  every  instance  with 
good  effect.  Upon  the  gravel  and  sand  land  he  has  put  forty 
loads  per  acre,  containing  forty  bushels  per  load.  On  the  moor- 
land, covered  with  rushes,  he  has  put  seventy  loads.  The  time 
of  applying  it  is  directly  after  harvest,  or  in  winter,  if  there  has 
been  a  frosi.  At  the  former  time,  it  is  done  with  less  labor  to 
the  horses  and  less  injury  to  the  land.  The  clay  gets  dry,  and, 
as  soon  as  rain  comes,  it  may  be  harrowed  about,  when,  accord- 
ing to  his  opinion,  it  will  begin  to  act  beneficially  to  the  land  by 
correcting  the  acidity,  of  which  most  lands  have  too  much,  there- 
by making  food  for  plants  of  what  was  inert  in  the  soil,  and 
giving  the  land  that  solidity  which  it  required.  In  one  case,  he 
speaks  of  witnessing  the  decided  advantages  &om  it,  after  a 
liq)«e  of  fourteen  years  from  its  application.  Be  apeaka  further 
of  having  both  marl  and  clay  upon  his  land.  He  tests  their  dif- 
ferent qnalitiesby  applying  vinegar,  and  determines  their  good- 
ness by  their  efiervescence.  In  the  case  above  referred  to,  the 
elay  which  he  applied  would  not  effervesce  on  the  application  of 
■n  acid  i  but,  on  drying  it  before  the  fire,  and  then  applying  the 
vinegar,  he  found  the  desired  result.  This  determined  him  to 
ose  it  on  the  land,  giving  it  all  the  benefit  of  the  sun  in  summer. 

In  another  case,  he  applied,  in  September,  1835,  seventy  loads 
per  acre  of  marl,  blue,  with  some  chalky  particles  among  it,  upon 
•even  acres,  and  left  seven  acres  adjoining  unmarled.  The  next 
year,  the  oats  were  very  good  where  the  clay  was ;  the  succeed- 
ing year,  with  turnips,  the  crop  was  good  where  the  land  had 
been  clayed ;  on  the  other  land  the  crop  appeared,  and  soon  per- 
ished. In  1840,  the  whole  field  was  clayed,  and  a  laige  crop  of 
barley  was  obtained  thioughoul.     He  remarks,  "  that  land  will 
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not  always  ahotv  the  benefit  in  the  first  crop  after  the  applica- 
tion. Some  farmera,"  he  says,  "piefer  lime  to  clay,  on  l^bt 
land."  He  deems  this  an  error.  Lime  will  correct  the  acidity  in 
such  land,  but  it  does  not  give  solidity  or  compactness  to  the 
soil,  but  makes  light  land  still  lighter.  Besides  the  advantages 
to  which  I  have  above  referred,  he  considers  the  application  of 
clay  as  serving  to  strengthen  the  straw  of  wheat,  and  to  increase 
the  quantity  and  improve  the  quality  of  the  grain ;  and  likewise  — 
certainly  a  most  material  point  —  to  [^event  mildew  in  wheal,  to 
which  the  farm  was  formerly  subject  He  is  of  opinion,  like- 
wise, that  it  prevents  a  disease  to  which  turnips  ar«  subject, 
called,  vulgarly,  jSn^er*  and  toes,  which  I  think  is  more  doubtful ; 
and  that  it  supplies  to  the  soil  an  element  &voiable  to  the  growth 
of  clover,  of  which  I  believe  there  can  be  no  question. 

It  may  be  thought,  in  this  case,  that  advantages  may  arise 
from  the  application  of  marl  —  in  which,  of  course,  there  is  a. 
considerable  portion  of  calcareous  matter,  more  active  than  the 
aluminous  element — which  are  not  to  be  expected  from  the  ap- 
plication of  pure  clay.  This  would  probably  be  the  case ;  but  I 
have  seen  repeated  examples  of  the  application  of  pure  clay,  both 
spread  upon  grass  land,  as  a  top.dressiDg,  and  otherwise  applied, 
which  have  been  highly  beneficial ;  and  where  the  material  is  at 
hand,  and  can  be  procured  without  a  heavy  expense,  the  practice 
may  be  confidently  recommended. 

On  the  farm  of  Mr.  Pym,  in  Bedfordshire,  a  very  skilful  and 
[ffactical  agriculturist,  "  the  whole  farm,"  Mr.  Pusey  says,  "  which 
is  a  light  yellow  sand,  and  which  was  covered  with  heath  and  a 
gray  lichen,  the  gray  moss  of  trees,  —  a  kind  of  vegetation  indicat- 
ing a  great  degree  of  sterility,  —  the  whole  farm  has  been  made 
fertile  by  means  of  a  dark  gray  clay,  which  is  full  of  lime,  situ- 
ated at  the  foot  of  the  sandy  bill,  and  the  moderate  dose  of  sixty 
cait'loads  per  acre  is  found  to  last  at  least  twenty  years.  On  this 
sandy  farm,  both  turnips  and  swedes  were  ridge-drilled,  and 
looked  remarkably  well." 

This  practice  of  marling  or  claying  light  land  has  been  long 
and  most  extensively  practised  in  the  county  of  Norfolk,  a  county 
which  yields,  perhaps,  to  no  other  in  its  agricultural  improve- 
ments,  which  was  the  residence,  and  the  scene  of  the  labors  and 
improvements,  of  that  acknowledged  prince  of  farmers,  Mr.  Coke, 
(the  late  Lord  Leicester,)  of  Holkham,  and  which  now  presents,  as 
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I  have  hbd  the  pleasure  to  witness,  some  of  as  good  exatnjdes  of 
intelligent,  exact,  and  successful  farming  aa  are  to  be  found  in 
the  United  Eingdoin.  In  the  cases  of  marling,  to  which  I  shall 
refer,  while  the  upper  stiatum,  or  surface,  is  light  and  sandy,  yet 
there  is  found,  at  not  a  great  depth,  a  deposit  of  clay  or  marl, 
which  is  proved  to  be  highly  beneficial,  and  which,  from  its 
being  so  accessible,  is  applied  easily,  and  at  a  moderate  expense. 

The  substance  applied  is  a  bluish  clay,  and  found  from  four 
to  six  feet  under  the  surface.  Pits  are  dug,  about  six  feet  by 
three,  in  rows,  in  a  port  of  the  field  most  convenient  for  the  ap- 
plication of  the  material,  and  least  inconvenient  on  account  of 
the  iojury  done  to  the  fields,  and  two  or  three  spades'  depth  of 
the  clay  is  taken  out ;  the  top  soil,  which  in  many  cases  is  peat, 
being  thrown  back  into  the  open  pits.  The  whole  piece  thus 
dug  over  is  sometimes  converted  into  a  plantation,  where,  the 
roots  of  the  trees  extending  themselves,  and  the  ground  beii^ 
covered  with  the  waste  of  the  trees,  the  soil  thus  dug  over  be- 
comes consolidated,  and  ultimately  brot^ht  into  a  condition 
for  use. 

In  most  parts  of  the  country,  and  universally  where  the  land 
is  inclined  to  wetness,  at  least  before  the  introduction  of  Mr. 
Smith's  system  of  under-draining  and  subsoiling,  in  which  all 
cnltlvation  in  ridges  is  disapproved  of,  fields  are  cultivated  in 
beds,  or,  as  they  are  here  called,  atetches,  varying  in  width  from 
mx  furrows  to  thirty.  The  practice  of  one  fatmer,  in  Norfolk, 
whose  admirable  cultivation  is  second  to  none,  I  have  had  the 
pleasure  of  observing,  is  to  plough  two  of  these  beds  outward, 
leaving  a  deep  trench,  or  wide  double  furrow,  in  the  centre,  and 
here,  where  die  clay  is  near  the  surface,  obtaining  it  to  spread 
upon  the  land.  In  the  instructive  Report  on  the  Agriculture  of 
Norfolk,  published  in  the  Journal  of  the  Royal  Agricultural  So- 
ciety, an  account  is  given  of  one  enterprising  farmer  in  Norfolk, 
who  had  api^ied  64,0S5  loads  to  a  little  more  than  286  acres 
of  land,  or  at  an  average  rate  of  189  loads  per  acre.  In  another 
ease,  a  fanner  clayed  a  thousand  acres  twice  over,  at  the  rate  of 
fwty  loads  per  acre.  In  the  course  of  eight  years.  Another 
farmer  applied  at  the  rate  of  fifty  loads  per  acre.  In  another 
case,  a  great  improvement  has  been  efiected  by  trenching,  so  as 
to  bring  the  bottom  soil  to  the  top,  and  bury  the  top  at  the  bot- 
tom.    "  Id  this  case  a  trench  is  opened  three  or  four  feet  wide, 
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and  two  spades  deep ;  the  bottom  of  the  trench  is  then  turned  np 
with  a  spade  or  three-pronged  fork."  The  surface  earth  is  then 
thrown  back,  and  a  com^^ete  inversion  of  the  soil  takes  place. 

In  some  cases,  men  are  employed,  at  a  season  when  labor  is 
to  be  had  most  cheaply,  to  marl  or  clay  the  lands  with  wheel- 
barrows, where  the  material  is  neat  at  hand.  The  nearness  of 
the  material  to  be  applied,  its  quality  and  abundance,  and  the 
price  of  labor,  aie  all  elements  to  be  taken  into  the  calculation, 
where  any  sach  improvements  of  land  are  to  be  midertaken,  as 
well  as  the  return  to  be  expected,  and  the  value  of  that  return, 
when  obtained.  I  give  in  this  case  no  accounts,  which  are 
stated,  of  the  actual  or  probable  costs  of  such  improvements, 
because  little  oi  no  practical  use  could  accrue  &om  such  calcula- 
tions in  the  United  States,  where  the  price  of  labor  and  the 
value  of  produce  are  so  entirely  different  from  what  they  are 
here. 

The  application  of  chalk  to  the  improvement  of  land  is  often 
and  successfully  made  ;  but,  as  I  know  of  no  deposits  of  chalk 
in  the  United  States,  such  a  ^ocess  can  have  little  interest  with 
us.  I  have  already  referred  to  the  practice,  in  Lincolnshire,  of 
chalking  liberally  chalk  lands,  or  lands  with  only  two  inches  or 
more  of  decayed  vegetable  matter  or  soil,  underlaid  by  pure 
«halk.  The  same  {^actice  prevails  in  Hampshire ;  but  I  Imow 
no  satisfactory  Reason  to  be  given  for  it  beyond  that  of  giving 
closeness  and  adhesiveness  to  the  loose  and  light  surface  soiL 
The  effect  of  chalk  is  to  bind  land,  without  increasing  its  weight. 
The  same  may  be  said  of  lime,  and  of  mixtures  of  lime  with 
clay,  as  in  calcareous  marl.  Though  we  have  do  deposits  of 
chalk  in  the  United  States,  yet  we  have  an  abundance  of  lime, 
and  without  doubt  much  calcareous  and  rich  marl,  yet  to  be  dis- 
covered. The  green  sand  of  New  Jersey,  underlaying  a  large 
portion  of  that  arid  and  siliceous  soil,  and  extending  along  the 
eastern  shores  of  Yirgiilia,  has  already,  in  some  cases,  effected 
wonderful  and  valuable  ameliorations,  and  those  too  of  a  perma- 
nent character ;  and  when  its  ultimate,  and,  if  I  may  so  say,  its 
moral  as  well  as  its  chemical  influences  are  considered,  may  be 
deemed  much  more  valuable  than  an  underlaying  of  gold  dust. 

Of  the  chemical  influences  of  clay  upon  the  soil,  as  yet,  but 
little  seems  determined.  "  Potash,"  says  Liebig,  "is  present  in 
all  clays  ;  according  to  Fuchs,  it  is  contained  even  in  marl ;  it 
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has  been  found  in  all  the  ai^illaceous  earths  in  which  it  has 
been  sought.  The  fact  that  they  contain  potash  may  be  proved, 
in  the  clays  of  the  transition  and  stratified  mountains,  by  simply 
digesting  them  with  sulphuric  acid,  by  which  process  alum  ia 
formed.  Land  of  the  greatest  feitility  contains  ai^illaceous 
earths  and  other  disintegrated  minerals,  with  chalk  and  sand  in 
such  a  jHToportioQ  as  to  give  free  access  to  air  and  moisture." 

The  remarks  of  Boussingault  on  this  subject  are,  in  my  opinion, 
veil  worth  giving  to  my  reader.  "  The  qualities  which  we 
esteem  in  a  workable  soil  depend  almost  exclusively  upon  the 
mechanical  mixture  of  its  elements.  We  are  much  less  interested 
in  its  chemical  composition  than  in  this ;  so  that  simple  wash- 
ing, which  shows  the  relations  between  the  sand  and  the  clay, 
tells,  of  itself,  much  more  that  is  important  to  us  than  an  elab- 
orate chemical  analysis.  The  quality  of  an  arable  soil  depends 
essentially  on  the  association  of  these  two  matters.  Sand, 
Trhether  it  bo  siliceous,  calcareous,  or  felspathic,  always  renders 
a  soil  friable,  permeable,  and  loose.  It  facilitates  the  access  of 
the  air  and  the  drainage  of  the  water ;  and  its  influence  is  more 
or  less  favorable,  as  it  exists  in  the  state  of  minute  subdivision, 
or  in  the  state  of  coarse  sand  or  of  gravel.  Clay  possesses  physi- 
cal properties  entirely  opposed  to  those  of  sand.  United  with 
water,  it  forms  an  adhesive,  plastic  paste,  which,  once  moistened, 
becomes  almost  impermeable.  With  such  characters,  it  will 
easily  be  conceived  how  it  is  impossible  to  work  to  advantage  a 
soil  that  is  entirely  argillaceous.  The  proper  character,  or,  if  you 
will,  the  quality  of  soil,  depends,  tben,  essentially  on  the  element 
which  predominates  in  the  mixture  of  sand  and  clay  that  composes 
it  J  and  between  the  two  extremes,  which  are  alike  unfavorable 
to  vegetation,  viz.,  the  completely  sandy  soil  and  the  unmixed 
clay,  all  the  other  varieties,  all  the  intermediate  shades,  can  be 
placed."* 

Ad  account  is  given  in  the  Journal  of  the  Agricultural  Society 
of  the  application  of  bituminous  shale  to  land,  with  very  bene- 
ficial effects.  This  shale  may  be  considered  as  an  imperfectly- 
formed  coal,  a  slaty  stone,  which  is  found  on  the  opening  of  coal 
qnarries,  and  is  generally  deemed  an  indication  of  the  neighbor- 
hood of  coal.     A  quantity  of  this  substance  had  been  thrown  out 

*  Rtml  Jieoooaij,  p.  368. 
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in  digging  a  wateiconrse.  An  application  was  made,  by  the 
tenant  to  the  landlord,  for  an  allowance  for  removing  this  shale, 
which  incumbered  the  land.  The  owner,  upon  examining  the 
spot,  found  around  each  heap  a  circle  of  dark  green  and  luxu- 
riant grass,  such  as  would  have  surrounded  a  beep  of  rich 
manure,  and  obserred  that  the  frost  was  reducing  the  shale  to 
powder.  These  circumstances  indicated  a  fertilizing  property  in 
the  substance,  and  he  recommended  to  his  tenant  to  apply  it  to 
the  land.  The  result  of  such  an  application  was  a  heavy  crop 
of  hay,  and  aAer-giass. 

I  am  mainly  induced  to  quote  this  account  for  the  sake  of 
showing  the  beneficial  results  often  to  be  expected  from  experi- 
ment  and  observation.  It  is  too  frequently  that  we  neglect  valu- 
able resources  within  our  reach,  as  this  farmer,  in  truth,  proposed 
to  remove  and  throw  away  that  which  proved  a  beneficial 
manure ;  end  the  casual  glance  of  an  eye  accustomed  to  obser- 
vation perceived  its  valuable  but  hitherto  unknown  properties, 
from  the  luxuriance  of  the  growth  of  the  grass  around  the  ec^es 
of  the  heaps.  Mrs.  Barbauld,  in  her  admirable  lessons  for  chil- 
dren, presents  a  striking  contrast  between  two  boys  taking  a 
walk,  one  with  bis  eyes  open  to  see  every  object  as  he  passed 
along,  and  the  other  sauntering  along,  as  it  were,  with  his  eyes 
closed,  without  observing  any  thing.  The  moral  of  such  a  storf 
is  quite  obvious.  It  would  be  of  use  to  many  others  than  chil- 
dren, who  might  find  the  means  of  all  sorts  of  improvement 
constantly  within  their  reach,  if  they  would  look  after  them, 
where  now  every  thing  appears  barren  and  hopeless,  and  not  go 
through  the  world  with  their  eyes  closed,  or  blind  through  stu- 
pidity or  prejudice. 


XCra.  —  IMPROVEMENT  OF  PEAT   LANDS. 

The  imfffovement  or  redemption  of  peat  lands  is  the  topic 
upon  which  I  shall  next  treat.  This  subject  esseutially  concerns 
the  farmers  of  the  United  States,  as,  in  many  parts  of  the  country, 
there  are  extensive  tracts  of  peat  land,  now  producing  nothing 
valuable,  which  might  be  made  eminently  productive,  as  advan- 
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tageously  to  the  health  of  their  vicinity  ax  to  pecuniary  profiL 
Upon  a  small  scale,  great  improvements  have  already  been  made, 
in  this  way,  in  several  parts  of  New  England,  within  my  owa 
knowledge,  with  a  skill,  intelligence,  and  success,  highly  hoo' 
onible  to  those  persons  who  have  accomplished  them. 

One  of  the  greatest  enterprises  of  this  kind,  probably,  ever 
mtdertaken  by  individual  effort,  was  that  of  Lord  Eames,  sixty 
or  seventy  years  since,  at  Blair  Drummond,  in  the  neighborhood 
of  Stirling.  This  was  not  an  improvement  of  the  peat  soil,  but 
an  actual  removal  of  it.  Underlaying  the  peat  was  a  bed  of 
deep  and  rich  alluvion.  From  the  walls  of  peat,  or  the  cuttings 
which  appear  at  the  sides  or  bonnds  of  this  improvement, — for, 
thoi^h  an  immense  body  was  taken  away,  an  extensive  tract  ia 
stiU  to  be  foiud,  —  the  depth  of  peat  removed,  aa  it  appeared  to 
me,  must  have  been  six  feet  or  more.  It  is  stated  to  have  been 
in  some  places  full  sixteen  feet.  It  was  necessary  to  obtain  a 
command  of  water  sufficient  to  carry  the  turf  into  the  River 
F<»th.  A  wheel  twenty-eight  feet  in  diameter,  and  eight  feet 
wide,  was  employed  to  raise  the  water,  which  it  did  at  the  rate 
of  six  and  a.  half  tons  per  minute.  The  water  thus  raised  was 
directed  into  channels  cut  in  the  moss,  along  the  aides  of  which 
men  were  stationed,  cutting  the  moss  into  pieces,  and  tumbling 
it  into  the  current  of  water,  by  which  it  was  floated  into  the 
river,  and  thence  much  of  it  into  the  sea. 

This  was  really  a  vast  undertaking.  Whether  the  expenses 
were  met  by  the  advantages  gained,  I  am  not  able  to  say ;  but 
a  la^e  tract  of  most  excellent  land  was  uncovered  and  broi^ht 
into  cnltivatiou,  and  which,  as  I  had  the  pleasure  of  witnessing, 
now  yields  as  good  crops  as  are  ordinarily  grown  in  the  country. 

Enterprises  of  this  nature  mast,  of  course,  be  rare,  and  in  but 
few  circumstances  practicable ;  but  such  a  work  does  infinite 
honor  to  the  boldness  which  conceived,  and  the  perseverance 
and  labor  which  executed  it.  The  interesting  and  extremely 
picturesque  neighboriiood  of  Stirling  is  all  classic  ground,  made 
memorable  by  acts  of  prowess  and  heroism  in  the  civil  wars 
which  prevailed  here,  and  by  dreadful  and  bloody  affrays.  la 
looking  at  this  mi^ificent  improvement  of  Lord  Kames,  in 
comparison  with  these  memorials  of  revenge  and  hate,  of  misery 
aad  murder,  (for  aggressive  war  deserves  no  milder  name, )  I  could 
not  help  feeling  how  infinitely  higher  is  the  honor  of  subduing 
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the  earth,  that  it  may  be  rendered  more  fruitful,  and  serve  the 
purposes  of  life  and  happiness,  than  any  of  the  triumphs  of  mil- 
itary glory,  any  of  the  bloody  conquests  of  revenge  and  unbridled 
ambition.  These  serve  no  other  purpose  than  that  of  scattering 
abroad  agony  and  desolation ;  glutting  the  most  hatefiil  passions 
of  a  depraved  nature  j  and  marking  their  progress,  not  by  the 
displays  of  genius  and  skill,  and  the  brilliant  and  rich  fruits  of 
civilization  and  humanity,  but  by  laying  waste  the  improvements 
and  refinements  of  science  and  art,  and  pouring  out  every  where 
a  turbid  flood  of  unmitigated  wretchedness  and  death. 

In  England,  Ireland,  and  Scotland,  vast  amounts  of  peat  land 
have  been  subdued  and  redeemed,  and,  from  being  wholly  waste 
and  unproductive,  are  converted  into  well-tilled  and  fruitful 
fields.  Thousands  and  tens  of  thousands  of  acres  have  been 
recovered  in  England ;  and,  in  Ireland,  improvements  of  this 
nature  are  in  progress  on  a  most  extensive  scale.  The  single 
territory  of  Qleneaske,  near  Ballina,  consisting  almost  wholly  of 
peat  bog,  and  which  was  to  me  the  object  of  a  most  interesting 
Tisit,  embraces  about  3500  Irish  acres,  or  upwards  of  5600  Eng- 
lish acres.*  This,  a  public-spirited  company,  called  the  Waste 
Land  Improvement  Company,  and  possessing  an  ample  capital, 
have  undertaken  to  reclaim  and  cultivate,  and  have  already  made 
a  considerable  progress.  There  is,  indeed,  in  Ireland,  ample 
scope  for  this  species  of  improvement,  as  the  area  of  peat  bog  is 
estimated  at  no  less  than  2,833,000  acres,  almost  the  whole  of 
which  is  deemed  capable  of  being  redeemed,  and  brought  into 
productive  cultivation. 

I  know  nothing  in  the  United  States  resembling  the  bog  land 
of  Ireland  and  England.  Much  of  it,  indeed,  is  on  a  level  sur- 
face, but  extensive  tracts  of  bog  are  elevated  into  hills  of  consid- 
erable height,  composed  wholly  of  peat,  and  that  often,  as  I 
have  seen,  to  the  depth  of  six,  and  even  ten  feet  on  the 
Bonmiit. 

Peal,  properly  so  called,  as  my  readers  well  know,  is  a  de- 
posit of  vegetable  matter,  composed,  in  general,  of  a  particnlai 
kind  of  plants,  which  have  decayed  under  water,  and  containing 
much  of  the  element  which  is  called  tannin,  which  preserves  it 
in  the  state  in  which  it  is  found,  often  impregnated  with  iron,  or 

*  An  Iiiih  ia  to  u  English  sere  as  121  to  196. 
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Other  mineral  sabstaoces,  aad  charged  with  acids  unfriendly  to 
vegetation.  In  its  natural  coadition,  it  produces  only  a  coarse 
kind  of  herbage,  distasteful  and  innutritions,  or  is  covered  with 
a  short  moss ;  in  Ireland,  in  many  cases,  by  heath,  alike  worth- 
less for  any  purpose  of  feed.  It  is  retentive  of  water  like  a 
^nge,  and  is  very  difficult  of  being  reduced,  so  as  to  furnish  a 
good  bed  for  a  sweet  and  healthy  vegetation.  In  a  wet  condi- 
tion, it  is  scarcely  accessible ;  in  a  dry  state,  it  becomes  too  l^ht 
and  hard ;  and,  though  composed  wholly  of  decayed  vegetable 
matter,  is  in  an  inert  condition,  or  deficient  in  some  elements 
essential  in  order  to  render  it  productive.  It  is  found  of  very 
different  depths ;  in  some  cases,  only  a  thin  stratum  of  decayed 
vegetable  matter,  of  six  inches  or  a  foot  in  depth,  overlaying  a 
bed  of  white  sand  or  gravel ;  in  others,  a  bed  of  black  spongy 
matter,  of  many  feet,  and  often  of  unascertained  depth. 

Much  of  this  land  in  England,  Ireland,  and  Scotland,  has  been 
redeemed,  and  made  highly  productive.  An  eminent  Scotch 
&nner,  to  whom  I  had  the  honor  of  letters  of  introduction,  states 
that  land  which,  in  its  natural  state,  was  not  worth  more  than 
sixpeDce  an  acre,  in  its  improved  condition  is  now  fully  equal  to 
three  potinds  per  acre.  This  refers  to  the  annual  rent  or  income 
of  the  lajid.  This  fanner  has  recovered  two  hundred  acres  of 
peat  bog.  Much  of  it  was  redeemed  at  a  great  expense,  as  it  had 
been  cat  over  for  fuel,  and  it  was  deemed  important  to  fill  up 
the  holes  which  had  thus  been  left.  Much  of  it  was  reclaimed 
at  the  expense  of  £30,  or  $150,  per  acre  ;  but  the  farmer  con- 
sidered  himself  amply  remunerated  by  the.  improvement.  Other 
lands,  which  gave  him  not  more  than  Is.  6d.,  or  37i  cents,  per 
acre,  now  give  him  12s.  to  148.,  $3  to  $3  50,  per  acre,  annually. 
A  similar  improvement  is  stated  by  a  fanner  in  West  Somerset- 
shire, whose  peat  land,  before  comparatively  valueless,  now  lets  for 
£3  to  £4  per  acre.  The  improvements  in  the  fen  land  of  Lin- 
colnshire and  Cambridgeshire,  which  is  in  many  parts  a  species 
of  peat  land,  have  been  followed  by  results  equally  valuable. 

The  extensive  tracts  of  bog  land  in  New  Jersey,  lying  between 
the  city  of  New  York  and  Newark,  in  New  Jersey,  over  which 
both  the  turnpike  and  the  railroads  now  pass,  open  a  field  for 
improvemeots  of  the  same  kind  and  of  the  most  valuable  de- 
scription. Partial  attempts  have  been  made  already,  and  their 
success  is  sufficiently  encouraging.     But  when  the  whole  of  this 
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great  extent  shall  be  dyked  agaitiEt  the  tide,  and  the  pover  o£ 
Bteam  applied  to  its  effectual  drainage,  the  obtaining  of  a  soil  of 
the  richest  description,  so  near  to  some  of  the  best  markets  in 
the  country,  will  be  likely  to  afford  an  ample  compensation  for 
any  expense  which  may  be  incurred.  It  may  be  said  that  such 
improvements  must  be  very  distant  in  a  country  where  immense 
tracts  of  unoccupied  land,  of  the  richest  description,  remain  to  be 
had  at  very  low  prices ;  but  the  proximity  to  a  great  city,  and  to 
several  large  and  thickly  inhahited  towns,  contiDually  increas- 
ing, in  popiUation,  business,  and  wealth,  with  almost  unparalleled 
rapidity,  must  give  a  value  to  such  lands  which  can  scarcely  be 
calculated,  and  keep  far  in  advance  of  the  competition  of  even 
the  most  fertile  lands  in  a  remote  interior.  Indeed,  a  slight 
inquiry  will  satisfy  any  one  that  the  value  of  lands  in  the 
neighborhood  of  oui  cities,  for  agricultural  and  horticultural  pur- 
poses, in  spite  of  all  the  predictions  founded  on  the  improved 
and  unlooked-for  modes  of  conveyance  by  canals  and  railroads, 
has  been  continually  rising,  and  has  by  no  means  reached  the 
zenith. 

Three  difficulties  may  be  said  to  present  themselves  in  the 
redemption  and  improvement  of  all  peat  lands ;  the  first  is  their 
wetness,  and  draining  must  be  the  first  operation  to  be  applied 
to  them ;  the  second  is  their  want  of  compactness,  for  they  are 
often  too  light  and  spongy  for  the  growth  of  plants,  though  this 
defect  will  be  partially  remedied  by  the  dnuning  of  them ;  and 
the  third  is  the  removal  of  some  pernicious  quality,  some  min- 
eial  acid,  which  is  prejudicial  to  the  growth  of  the  best  vegeta- 
tion, or  the  supply  of  some  element  of  vegetation  which  is 
requisite  in  the  cultivation  of  any  other  plants  than  that  of  which 
the  moss  itself  is  formed.  Peat,  though  wholly  a  vegetable  sub- 
stance, and,  properly,  speaking,  a  compact  mass  of  humus,  — in 
itself  furnishing,  under  a  proper  form  of  preparation,  a  useful  ma- 
nure, —  is  still  deficient  in  the  elements  necessary  for  the  growth 
of  the  finer  grasses,  the  esculent  vegetables,  and  the  cereal 
grains.*     What,  in  particular,  these  elements  are,  remains   for 

*  Professor  Kane,  in  his  insbuctiTe  work  on  the  Industiiil  Resonrces  of  Ii»- 
land,  remBTlu,that  "it  Is  by  the  gndusl  fbrmiition  and  decompoattion  of  this  body 
(nitn^n)  that  the  orginic  matter  of  the  toil  becomea  bo  powerflil  an  agent  iu  its 
ibmiizatioo.  The  roots  and  fibres  of  a  crop,  left  in  the  soil,  gradually  rot,  and 
become  thereby  the  means  of  absorbing  fitun  the  atmoaidieie  a  qnantit;  of  nitm- 
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agricultiual  chemistry  to   discover.      The    philosophers    hare 
approached  the  promised  land,  but  have  not  yet  got  possession. 

1.  Dkiutaqe.  — Drainage  is  the  first  step  in  the  progress.  The 
land  should  be  pierced  by  deep  ditches  of  at  least  four  feet  in 
width,  and  the  depth,  and  distance  ftom  one  to  the  other,  to  be 
determiiied  by  circumstances.  Peat  lands,  or  bogs,  vary  greatly 
in  depth  —  from  a  foot  to  a  depth,  in  some  eases,  of  twenty  feet,  or 
indeed  much  more,  and  beyond  beit^  sounded,  and  which,  in 
our  imi»x>Tements,  it  would  be  hopeless  to  attempt  to  reach. 
The  only  rule  to  be  given  is  to  make  the  drains  of  such  a  depth 
as  to  take  off  the  water  completely  from  the  bog  as  low  as  three 
ieet.  It  seems  generally  advised  to  leave  the  great,  and,  if  so 
they  may  be  called,  the  central  drains  open.  If  they  are  not 
sufficient  to  effect  the  perfect  drainage  of  the  land,  then  side 
drains,  not  sunk  so  deep,  but  emptying  into  the  main  drains, 
most  be  made.  It  is  impossible  to  lay  down  rules,  applicable  to 
all  fJaces,  for  the  distances  at  which  these  drains  must  be  made 
from  each  other  —  bo  much  must  depend  upon  the  extent  of  land 
to  be  drained;  the  quantity  of  water  ordinarily  to  be  removed, 
whether  it  be  water  from  permanent  springs  or  only  flood-water 
from  the  hills ;  and,  likewise,  the  descent  or  fall  by  which  it  can 
be  carried  off.  Two  eminent  farmers  in  Lincolnshire,  one  of 
Thorn  I  had  the  pleasure  of  vuiting,  speak  of  making  theit 
ditches  eleven  yards  apart,  from  centre  to  centre,  and  of  four 
feet  width ;  but  no  arbitrary  rule  can  be  adapted  to  all  situa- 
tions ;  and  this  must  be  left  to  the  judgment  of  the  improver. 
These  ditches  are  left  open ;  and  perhaps,  here,  this  is  the  only 
eligible  mode ;  yet,  on  two  farms  in  l^issachusetts,  where,  I  am 
prond  to  say,  the  improvements  in  redeeming  peat  bog,  though 
on  a  comparatively  very  small  scale,  for  the  intelligence  and 
success  with  which  they  have  been  made,  would  do  honor  to 


gm,  wbicb  is  rendered  KrailaMe  for  the  Bastenuice  of  the  next  genention  of 
^uta.  In  estimating  the  feitili^  of  t,  «oil,  therefore,  it  w  most  important  to  da- 
teimine  the  quuitit;  of  these  orguiic  m&tters,  and  particnkrljr  the  unount  of 
oitRigen  which  the;  contain.  The  mere  presence  of  organic  matter  indicates 
■MhiD^;  tbos  a  pea^  soil  may  be  absolutely  barren,  if  the  decotnpoaitioo  of  its 
organic  oiattK'  hki  been  canied  on  under  water,  where  the  oxygen  and  nitrogen 
oTlbe  air  have  not  access,  and  conseqnentlj  only  inert  nlmine,  destitnte  of  the 
power  of  cnilTiBg  carbonic  acid  and  ammonia,  be  produced." — pi  370. 
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any  country,  —  the  bog  to  be  draioed,  in  these  casea,  being  a 
sort  of  basin  suironnded  by  hilla  vhich  were  covered  with 
stones,  —  a  ditch  of  considerable  width  was  dug,  at  the  edges  of 
the  bog,  to  a  depth  of  six  feet,  and  filled  in  with  stones  of  various 
sizes,  gathered  from  the  adjoining  fields,  to  within  about  thirty 
inches  of  the  surface,  and  then  the  bog  earth  returned  upon  the 
top,  and  the  whole  levelled.  Thus  a  double  purpose  was  an- 
swered—  that  of  draining  the  bog,  and  clearing  the  neighboring 
land  of  unsightly  and  useless  stones. 

With  respect  to  the  position  of  the  drains,  some  reference  is 
to  be  had  to  the  sources  of  the  water  by  which  the  land  is 
drenched.  If  it  be  flood-water  from  the  hills,  then  it  would  be 
advisable,  as  far  as  practicable,  to  intercept  it  by  cutting  a  ditch 
at  the  ma^in  of  the  bog.  If  it  arises  from  springs,  whose  source 
can  be  ascertained,  then  it  would  be  desirable  to  reach  these 
springs  directly  by  a  drain  into  which  they  m^ht  flow.  If  the 
springs  are  too  numerous,  and  cannot  be  ascertained,  then  the 
best  judgment  must  be  exercised  in  laying  out  the  main  and  the 
side  drains.  Here,  the  side  drains  emptying  into  the  main  drains 
are  recommended  to  be  made  with  tiles,  and  I  have  seen  tiles  of 
a  very  lai^e  bore,  on  the  farm  of  one  of  the  best  farmers  in  Scot- 
land, —  and  that  is  perhaps  as  high  [saise  as  I  can  bestow,  —  em- 
ployed for  the  centre  drains  into  which  all  the  side  drains  entered, 
so  that  the  whole  work  was  completely  covered  in.  The  bore 
of  these  tiles  was,  I  think,  about  eight  inches  by  six,  and  consid- 
erable ingenuity  was  displayed  in  forming  them  by  a  method 
which  I  should  find  it  difficult  to  describe  so  as  to  render  myself 
intelligible.  They  were  designed  to  be  used  with  a  sole,  and 
holes  were  formed  for  the  entrance  of  the  side  drains.  They 
presented  an  example  of  extremely  neat  husbandry,  and  were 
effectual  in  relieving  the  land  of  a  large  amount  of  water. 
Where  a  solid  substratum,  whether  of  clay  or  gravel,  ia  reached 
under  the  peat,  tile  may  be  used  for  drains  without  the  soles,  or 
the  drains  may  be  formed  of  broken  stone,  directly  upon  the 
hard  bottom,  as  I  shall  presently  describe  ;  but  where  the  depth 
of  the  peat  is  such  that  a  hard  bottom  cannot  be  found,  tiles 
without  soles,  or  drains  formed  of  broken  stone,  would  soon 
become  useless.  In  the  Lincolnshire  improvements,  open  ditches 
are  made  so  as  to  include  areas  of  twelve  or  fifteen  acres  j  and 
these,  without  any  undcr-drains,  are  found  sufficient  for  the  ob- 
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ject  intanded.    Open  drains  are  made,  likewise,  on  Chat-Moss,  so 
as  to  include  about  an  acre  of  land. 

It  is  well  known  that  open  drains  are  liable  to  be  constantly 
worn  away  by  running  wateti  and  the  orerfaanging  surface 
breaks  down  by  its  own  weight,  and  fills  up  the  ditch.  The 
BBTere  frosts  which  occur  in  the  northern  United  States,  and 
which  heave  the  ground  deeply,  and  the  sudden  thaws  which 
arc  consequent  upon  them,  do  much  to  disturb  and  break  up  the 
sides  of  open  ditches.  To  guard  against  this  as  much  as  possi- 
ble, it  is  advised  to  make  the  top  of  the  open  ditches  very  wide, 
and  the  slope  of  the  sides  very  gradual.  At  Lord  Ducie's  model 
iarm,  under  the  care  of  that  highly  intelligent  and  practical 
larmer,  Mr.  John  Morton,  the  slope  to  the  drain  (or  the  sides  of 
the  main  ditch)  receded  so  far,  and  was  made  at  so  small  an 
angle  of  declination,  that  a  cart  might  be  driven  upon  it  without 
danger  of  overturning.  In  most  cases  this  could  be  done  only  at 
the  expense  of  removing  a  large  body  of  the  peat.  Whether 
this  might  not  he  advantageously  pared  and  burned,  and  the 
ashea  spread  upon  the  land  ;  or  made  into  piles,  and,  by  a  proper 
intermixture  with  other  matters,  such  as  night-soil,  stable  ma- 
nure, or  lime,  be  reduced  into  a  fine  enriching  manure ;  or  carried 
into  the  stable  or  fold-yard  to  increase  the  compost  heap ;  or, 
otherwise,  be  dried  and  employed  as  fuel,  —  must  be  left  to  the 
judgment  of  every  individual  farmer,  according  to  the  circum- 
stances of  the  particular  case.  In  such  a  mode  of  spreading 
and  forming  an  open  drain,  which  declines  gradually  to  the  cen- 
tre, the  very  current  of  the  water  is  a  security  against  all  inju- 
rious wear  and  tear  of  the  sides ;  and  it  Is  obvious,  if  the  land  is 
devoted  to  grass,  either  in  pasturage  or  mowing,  it  may  be  made 
productive  to  the  water's  edge.  Upon  the  beauty  of  the  appear- 
ance of  such  easy  slopes,  when  made  with  the  neatness  and 
exactness  with  which  ail  such  operations  are  performed  here,  in 
Great  Britain,  I  need  not  remark.  The  lines  of  all  ditching  and 
draining  here  are  made  with  mathematical  precision,  and  are  in 
general  as  straight  as  they  can  be  drawn.  I  am  unwilling  to  say 
where  I  have  seen  such  operations  performed  in  a  way  to  induce 
one  to  suppose  that  he  who  made  them  always  walked  back- 
wards, and,  after  starting,  gave  himself  little  concern  however 
xu;-zag  his  course  might  be  or  at  what  point  he  should  come 
oot.  Many  of  us,  it  would  seem,  have  yet  to  learn  that  the 
roL.  II.  4 
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most  perfect  mode  of  doing  a  thing  is  ultimately  found  to  be 
the  best  mode,  though,  in  the  beginning,  it  may  be  neither  the 
quickest  nor  the  cheapest.  There  may  be,  in  some  cases,  an 
extreme  or  excessiTe  particularity  or  precision;  and  we  are 
often  told  of  people  who  axe  more  nice  than  vise,  though  I  have 
Dot  found  this  class  very  numerous ;  but  the  exceptions  may 
serve  only  to  prove  the  value  of  the  rule. 

Farmers  are  not  entirely  agreed  as  to  the  degree  to  which  the 
water,  in  draining,  should  be  taken  off.  Some  persons  contend 
that  the  land  should  be  rendered  as  dry  as  practicable,  whila 
others  maintain  that  it  is  quite  enough  to  reduce  the  level  of  the 
water  to  a  depth  of  three  feet  below  the  surface,  and  that  the 
land  will  be  benefited  by  the  presence  of  water  at  such  a  level, 
as  it  will  serve  to  keep  the  soil  moist -^I  suppose,  by  capillary 
attraction,  and  by  evaporation.  There  seems  to  be  some  reason 
in  this  ai^ument ;  and  it  is  conformable  to  the  opinion  and  prac- 
tice of  one  of  the  best  farmers  whom  I  know.  It  perhaps  admits 
of  one  qualification.  If  the  water  of  the  meadow  is  strongly 
impregnated  with  iron,  or  some  mineral  acid,  as  may  in  general 
be  easily  discovered  from  its  rusty  or  colored  appearance,  its 
presence  may  be  injurious  to  the  roots  of  the  growing  plants.  If 
it  is  clear  or  running  water,  it  is  obviously  not  liable  to  the  same 
objection.  By  most  farmers,  however,  it  is  recommended  to 
make  the  ditches  deep  rather  than  numerous. 

I  shall  return  presently  to  the  subject  of  drainage,  and  now 
proceed  to  speak  of  other  -proceaaea  customary  in  the  improve- 
ment of  peat  land. 

2.  PiRiNo  Ain>  BiiaNiNG.  —  The  land  being  drained,  the  next 
process  usually  advised  is  to  pare  and  bum  the  surface,  and 
spread  the  ashes.  This  practice  is  not  without  its  opponents. 
If  the  land  is  to  be  covered,  as  I  saw  in  one  case,  with  six  or 
eight  inches  of  mud  or  soil,  the  removal  of  the  coarse  vegetable 
matter  from  the  surface  would  be  an  unnecessary,  and  perhaps 
some  would  think,  a  wasteful  process;  for,  under  such  a  mass 
of  soil,  its  decomposition  would  be,  though  slowly,  yet  certainly 
eflected.  But  where  a  sufficient  covering  is  not  intended  to  be 
applied  to  accomplish  this  purpose,  the  expediency  of  paring  and 
burning  the  surface  is,  in  my  opinion,  determined.  There  is 
always  a  large  amount  of  the  coarsest  vegetation,   which,   if 
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turned  up  by  the  plough,  would  lemain  difficult  of  maoagemeDt, 
and  very  slov  of  decomposition,  and  much  interfere  with  auy 
crop  which  might  be  cultivated.  But  this  being  pared  and 
burned  on  the  ground,  the  ashes,  which  are  stated  to  contain  the 
element  of  potash,  so  useful  in  vegetation,  furnish  in  themselves 
s  valuable  manure.  In  paring  and  burning,  great  care  is  to  be 
used  lest  the  burning  should  proceed  too  far,  and  bum  deep 
holes  in  the  peat,  which  would  be  both  unsightly  and  incoo- 
TenienU 

3.  Appucation  or  Lime.  —  The  next  inquiry  is,  What  ^pli- 
cation shall  be  made  to  the  soil  ?  Lime  is  very  generally  recom- 
mended, in  places  where  it  is  accessible  at  a  reasonable  rate ;  but 
ferraets  are  not  unanimous  as  to  its  necessity  or  utility.  The 
effects  of  lime  are  understood,  in  what  must  be  considered  the 
present  imperfect  state  of  the  science,  to  be  four-fold.  It  oper- 
ates, first,  as  a  mechanical  divider  of  the  soil ;  and  this  effect  is 
undoubted  and  valuable.  The  application  of  sand  to  peat  effects 
the  same  purpose.  Secondly,  the  lime  operates,  by  a  chemical 
pocess,  to  decompose  and  reduce  the  peat ;  but  on  this  point, 
chemists  seem  to  bold  a  double  doctrine  —  maintaining  that,  in 
some  circumstances  not  very  clearly  defined,  it  dissolves  and 
consumes,  but,  under  other  circumstances,  it  tends  to  harden 
and  -preaerve,  the  woody  fibre.  This  may  be  true  in  both  re- 
spects, though  we  may  find  it  as  difficult  to  understand  as  the 
satyr,  in  the  fable,  did  to  understand  how  the  traveller  should 
blow  in  his  hands  to  warm  them,  and  blow  in  his  broth  to  cool 
it  Lime  is  supposed  to  be  beneficial  in  a  third  respect,  that  of 
furnishing  to  the  plant  a  portion  of  food  which  it  actually  re- 
quires, an  element  of  which  its  substance  consists.  This  is  not, 
of  course,  required  in  all  plants  which  may  be  cultivated ;  nor 
to  the  same  extent  in  plants  of  the  same  family.  There  is 
another  advantage  supposed  to  arise  from  the  application  of  lime ; 
and  that  is,  its  chemical  effects  in  correcting  the  mineral  acids 
which  .often  abound  in  peat  bogs.  An  excess  of  iron,  which 
may  be  seen  in  the  color  o(  the  stagnant  water  or  drainings  of 
these  lands,  is  a  common  fault.  The  application  of  lime,  in  such 
a  case,  converts  the  sulphate  of  iron  into  the  8Ul|Aate  of  lime,  or 
gypsum,  —  that  is,  from  poison  into  food,  and  wholesome  nutri- 
ment, for  vegetables.     "  Turf,  or  turfy  soils,"  says  Boussingault, 
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"  yield  rich  crops  when  we  succeed  in  converting  the  turf  into 
humus.  By  a  happj^  coincidence,  tuify  deposits  frequently  alter- 
nate with  layers  of  sand,  of  gravel,  of  clay,  and  of  vegetable 
earth,  which  have  been  accumulated  at  the  same  epoch.  By  a 
mixture,  by  a  division,  of  these  different  materials,  preceded  in 
every  case,  however,  by  proper  draining,  mere  peat  bogs  may  be 
turned  into  good  arable  soil.  Pytitic  turf,  however,  shows  itself 
more  intractable  ;  it  rarely  yields  any  thing  of  importance.  To 
imjprove  such  a  soil,  it  is  absolutely  necessary  to  have  recourse  to 
substances  of  an  alkaline  nature,  such  as  chalk  or  lime,  wood 
ashes,  &c.,  which  have  the  property  of  decomposing  the  sul- 
phate of  iron  which  is  formed  by  the  efflorescence  of  the 
pyrites."  • 

The  experience  of  a  distinguished  farmer  in  Scotland,  in  the 
use  of  lime  upon  peat  lands,  is  well  worth  quoting.  He  has  im- 
proved two  hundred  acres  of  peat  bog,  which  certainly  gives  him 
a  right  to  speak.  "  The  farmers  in  Scotland  think  that  they 
cannot  raise  good  crops  of  grain  without  lime,  as  the  greatest 
part  of  the  south  of  Scotland  is  composed  of  new  red  sandstone, 
grauwacke  and  granite,  and  therefore  devoid  of  lime,  which 
forms  a  considerable  portion  of  every  fertile  soil ;  indeed,  it  was 
found  that  the  soil  in  Dumfrieshire  did  not  produce  vell-iilied 
barley-crops  until  the  farmers  employed  lime,  which  they  now 
do  to  a  great  extent,  and  find  it  equally  nseful  for  potatoes  and 
turnip  crops,  which  is  amply  testified  by  the  farmers'  purchasing 
lime  to  the  amount  of  £3000  annually  from  my  lime-quarry  at 
Close  Farm."  This  value  of  lime  to  turnip  and  potato  crops  is 
a  new  fact.  Certainty,  I  would  hint  not  the  slightest  distrust 
upon  the  authority  of  this  intelligent  witness ;  but  matters  not 
half  80  weighty  as  £3000  worth  of  lime,  purchased  annually,  at 
one's  own  quarry,  may,  without  our  own  consciousness,  some- 
what affect  the  judgment. 

This  fsxmer  adds,  "  I  have  employed  lime,  as  it  is  practised  in 
Derbyshire,  to  great  advantage  upon  the  surface  of  moor  land, 
(i.  e.  bog ;)  but  as  it  requires  a  very  lai^e  dose  of  lime,  it  can 
only  be  done  where  lime  is  cheap,  as  it  requires  from  200  to 
300  bu^els  of  lime,  per  acre,  to  destroy  the  great  quantity  of 
vegetable  matter  in  moor  soils,  which  it  soon  accomplishes,  as  is 

"  Page  304. 
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diovn  by  the  land  being  soon  filled  witb  moles,  which  are 
diawn  to  it  by  the  decayed  vegetable  matter  producing  worms, 
the  food  of  moles." 

"  In  Craven,  in  York^iire,  lime  is  employed  very  extensively, 
as  a  top-dressing,  even  upon  a  limestone  soil.  I  have  found  that 
cattle  feed  upon  pasture,  well  top-dressed  vith  lime,  much 
quicker,  and  that  the  meat  is  much  richer  and  better  mixed,  than 
upon  pastures  equally  productive  of  herbage." 

4.  Rni.Es  IN  lHXLiin>  fob  REOEKmoiT  or  Boo.  —  The  direc- 
tions given  in  Ireland  for  the  reclamation  of  bog  under  very 
judicious  and  successful  management,  are  as  follows :  — 

"  The  first  essential  in  reclaiming  bc^  lands  is,  that  they 
diould  be  sufficiently  drained. 

"  The  second,  that  they  should  receive  au  ample  covering  of 
clay,  soil,  or  gravel,  not  less  than  three  or  four  inches  deep. 

The  third,  that  they  should  be  well  limed,  and  that  the  lime 
should  be  applied  immediately  after  being  slacked,  and  mixed 
with  clay ;  if  lime  caanot  be  had,  ashes  are  a  good  substitute.*  *  * 
So  soon  as  the  ridges  shall  have  had  time  to  dry,  forty  barrels  of 
fre^-powdeied  lime  may  be  iq>plied  to  the  acre,  and  covered 
over  with  clay  taken  from  the- trenches."* 

I  believe  that  a  dressing  of  lime  for  peat  may  al^ys  be  safely 
recommended  ;  but  the  expense  would  be,  in  many  cases,  enor- 
mous, and  put  its  application  quite  out  of  question  where  a  pe- 
enniary  return  is  expected. 

6.  Application  op  Gravel  ob  Sans.  —  Other  applications  are 
made  with  success.  Common  coarse  gravel  is  sometimes  ap- 
pUed ;  but  the  only  effect  to  be  looked  for,  from  such  an  applica- 
tion, seems  to  be  merely  the  mechanical  division  of  the  soil,  and 
ttie  hardening  of  the  surface.  The  late  Earl  Spencer,t  a  high 
aathority  in  all  agricultural  matters,  in  the  improvemeut  of  a  tract 
of  peaty  meadow,  which  he  had  drained  by  means  of  a  steam- 

*  Priuiplea  for  the  Recluoation  of  Bo;  Land  on  the  Clogbui  Estate,  bj  J.  P. 
Kennedy,  Eaq. 

t  Tha  unlooked-for  de&th  of  tbia  distinguished  fHend,  and  active  and  generou* 

pnoMter,  of  a^cultnr&l  improvement,  has  been  deeply  felt,  and  baa  left  a  mD' 

able  void  in  the  agricnltural  communi^.    To  the  memory  of  Hti  personal  kind- 

nen,  hia  beautiful  aimplici^  of  manaen,  and  bia  eminent,  attractire,  and  amiable 

4* 
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engine,  found  that  a  thick  top-dressing  of  sand  improved  the 
pasture  more  than  lime,  or  any  othet  dressing  which  he  had  tried. 

6.  Application  op  Ci^t,  oa  Mabl.  —  But  one  of  the  great  im- 
provers of  peat  land  is  clay,  or  marl.  By  marl,  in  this  case,  will 
be  understood  a  substance  composed  of  clay  and  lime,  or  a  soft, 
unctuous  earth,  which  indicates  the  presence  of  lime  by  its  effer- 
vescing with  acids.  This,  so  far  as  my  observation  or  knowl- 
edge goes,  has  been  found  invariably  beneficial.  A  simple 
dressing  of  clay,  to  the  depth  of  two  inches,  has  given  a  desired 
compactness  to  the  soil,  and  by  degrees  has,'  in  the  progress  of 
cultivation,  converted  the  dry,  fibrous,  and  spongy  matter  into  a 
rich  black  loam.  This  is  represented  to  have  been  the  effect 
upon  the  Lincolnshire  fens,  which  have  been  repeatedly  clayed 
or  marled,  though  I  saw  small  indications,  although  they  are 
represented  as  peat,  of  that  coarse,  fibrous,  light,  and  spongy 
character,  which,  by  way  of  eminence,  goes  under  that  name, 
and  which  constitutes,  it  is  said,  nearly  three  milhon  acres  of  the 
surface  of  Ireland. 

In  many  cases  of  peat  bog  there  is  found,  underlaying  the 
peat  or  turf  at  varying  distances,  a  substratum  of  clay  or  marl. 
By  taking  this  out  of  pits,  or  out  of  the  ditches  which  are  dug 
for  the  purpose  of  draining  the  land,  and  spreading  it  on  the 
surface  to  the  depth  of  two  or  three  inches,  the  best  results  fol- 
low. The  soil  is  brought  into  a  condition  for  cultivation.  It  is 
comminuted,  or  decomposed,  and  made  fine  ;  it  is  rendered  com- 
pact ;  it  retains  that  degree  of  moisture  which  is  useful  to  vege- 
tation, and  furnishes  a  tenacious  substratum  for  the  roots  of  the 
growing  plant.  Its  chemical  effects  may  be  considerable ;  but  as 
yet  these  are  rather  conjectural  than  ascertained.* 

Tiitue^,  it  will  not  be  deemed  miapl&eed  that  I  here  record  Uie  tiumble  tribute  of 
my  gnteful  &nd  most  eiocere  teapect. 


*  Itnnybe  interestiDg  to  my  readers  to  have  the  opimonaof  Hr.  Andenoii,of 
Scotland,  on  the  Uses  of  Ume  in'  Agricultnre,  wboae  easay  on  this  subject  was 
rewarded,  b;  that  diBtinguished  boAj,  the  Highland  and  Agricultural  Socie^, 
with  a  prize  of  ten  sovereigns. 

"  Of  the  tegtmunou*  crops,  ws  may  say  unhesitatingly,  frun  what  we  have 
observed,  that  they  cannot  be  cultivated  with  any  Hacceas  without  the  previous 
apidication  of  lime,  uolesa  where  abundance  of  native  calcareous  matter  exists  in 
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The  practice  of  one  of  the  best  farmers  in  Liacolashire,  whom 
1  hare  the  pleasure  of  knowing,  is  described  by  him  as  follows :  — 

He  resumed  the  occupation  of  a  farm  which  had  been  let  to  a 
tenant,  and  which  had  been  all  clayed  over  once.  He  fallowed 
it  thoroughly,  and,  after  getting  some  crops  of  cole  or  rape,  he 
clayed  it  again,  putting  on  about  300  cubic  yards  to  the  acre. 
Clay  dikes  are  formed.eleven  yards  fron/the  centre  of  each,  and 
are  dug  about  three  feet  wide  and  four  feet  deep,  which  fur- 
nishes a  large  amount  of  clay  to  be  applied  to  the  land.  He 
then  went  through  a  regular  course  of  cropping,  and  clayed  a 
third  time,  and  obtained  highly  productive  crops  —  forty  bushels 
of  wheat  to  the  acre,  and  from  sixty-four  to  seventy  bushels  of 
oats.  He  began  to  clay  a  fourth  time,  but  not  with  the  same 
success  as  before ;  from  which  he  inferred  that  the  land  had  been 

the  khL"  [Yet  it  leems  to  be  &  conceded  fact  tfau  the  application  of  lime  i* 
moet  beneficia]  where  there  is  moat  lime  id  the  soiL  Thia  is  a  remarkabk,  sod, 
in  a  roeaaare,  an  inexplicable  cifcumatance.  —  H.  C.)  "  The  bean,  indeed,  and, 
ao  fsi  as  we  have  obaerred,  the  potato  crop,  are  exceptioiiB  to  thia  rule;  aJthou^ 
we  have  seen  lime,  in  cmcpost  with  earth  iw  old  turf  dikes,  give  a  most  produc- 
tive and  valuable  crop  or  potatoes." 

"  Whether  spread  on  the  surface  of  paslare-Iand  alone^  or  in  compost  with 
earth,  or  ^>plied  with  a  crop  and  graas  seeds,  with  a  view  to  pasture,  it  never 
fails  to  call  into  existence  the  dormant  seeds  of  the  superior  glasses  in  the  soil, 
and  to  Douriah  and  &ciiitBte  the  growth  of  thoae  that  may  have  been  confided  to 
it  by  the  agriculturisL  This  is  a  fact  beyond  all  dispute.  It  is  a  Dsver-ftiling 
fertilizer  c^  grass  land.    The  efiecia  of  lime  on  pea^  soils  are  the  following : — 

"  Peat  is  known  to  contain  two  substances  inimical  to  vegetation,  and  eminently 
preventive  of  the  chaitges  and  interchanges,  the  compositions  and  lecMnpoeition^ 
necessary  to  afibrd  a  supply  of  genial  nouriahmeDt  to  a  auperior  class  of  vegeta- 
bles. These  injurious  substaikces  txe  tannin  and  gallic  acid.  But  let  us  con- 
sider for  a  moment  the  composition  of  these  inimical  compounds,  and  we  shall 
find  that  we  have  it  in  our  power,  by  a  aimple  process,  to  convert  them  into  enb- 
Staocea  moet  fiiendly  to  the  advancement  of  superior  vegetation,  and  in  thia  form 
contributing  highly  to  the  fertili^  of  soils.  We  find,  on  analysis,  that  they  ate 
compoaed  of  the  following  constitnent  proportions ;  — 

CariM.  HydrogtTt.  Orygtn. 

«Tamun,     ....    5^3»    ....    SSS    ....    40583 
Gallic  Acid,  .    .    .    56.64    ....     S^    .    .    .    .    38.35 

"  We  have  ahown  that  quicklime  and  hydrate  have  a  powerful  affinity  for  car- 
booaceons  matter  and  oxygen.  This  known,  with  the  assistance  of  the  above 
analysis,  it  ia  at  once  clear  how  they  operate  beneficially  on  peaty  soils.  It  is 
evident  that,  by  appropriatiiig  a  portion  of  the  carbon  and  oxygen,  lime  neu< 
tnlizes  the  acid  in  both  these  substances,  itself  becoming  a  carbonate  ;  and,  by 
this  change,  substances  that  were  itmnerly  destructive  to  fertility,  combining  in 
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sufficiently  dosed.  Indeed,  in  such  cultivation  it  caa  scarcely 
be  called  the  culture  of  the  peat,  but  the  actual  bringing  up  of  a 
new  soil,  wholly  different  from  the  peat,  and  the  cultivation  of 
that.  It  would  be  a  great  error  to  suppose  that  the  land  in  this 
case  was  not  manured.  Two  or  three  of  the  crops  of  cole  or 
tape  grown  upon  the  land  were  eaten  off  by  sheep,  folded  on  the 
land ;  and  other  diessHigs  of  manure  were  liberally  applied. 
Other  examples  of  the  advantages  of  claying  peat  might  be 
referred  to  as  equally  decisive.  But  I  shall  quote  the  account 
given  by  Mr.  Morton,  to  whom  I  have  already  referred,  and  the 
proofs  of  whose  skill,  and  science,  and  success,  I  hare  witnessed 
with  the  highest  pleasure,  on  that  which  deserves  to  be  called  a 
pattern  farm. 

"  The  fens  of  Lincolnshire,"  he  says,  "  have  been  increased  in 

part  with  the  lime,  are  reeolved  into  their  rimple  elements,  and,  asmuning  a  new 
character,  gndnajly  become  capable  of  auataining  an  improved  vegettAon.  Of 
'  course,  as  we  baTe  alreadf  shown,  tiie  lime  will  act  on  the  fihroua  vegetable  re- 
maina  in  the  soil,  combine  with  them,  and  convert  tbem  hy  degrees  into  soluble 
and  fiuctifyiitg  nntriment  Tot  ve^^blea.  If,  alter  peaQr  lands  have  been  once 
limed,  it  should  be  found  advisable,  for  anj  cauae,  to  break  up  a  lea,  (and  this 
■honld  be  aa  seldom  as  possible,  eacb  lands  being  better  laid  to  grass,]  it  would 
be  an  improvement  to  do  m  by  paiing  and  burning,  as,  by  the  application  of  bea^ 
a  portion  of  the  lime  now  converted  into  carbonate,  from  being  so  long  buried 
and  in  close  contact  with  the  soil,  would  be  freed  from  its  acquired  acid,  and  re- 
■tored  anew  to  its  original  purity  when  first  applied  —  or,  in  other  words,  be  re- 
converted into  quicklime,  and  would  thus  be  rendered  capable  of  exerting  a 
renewed  action  on  the  pea^  substances  present,  and,  finm  its  recovered  caustici^, 
again  promote  the  varioua  procesBes  of  decomposition  and  recompoaition,  so  favor- 
able to  the  development  of  healtlifiil  and  luxuriant  vegetBtioD." — Jovmal  of  Ike 
Sghiand  and  Jlgrimltural  Society,  for  Odobrr,  1843. 

"  The  decay  of  woody  fibre,"  says  Liebig,  "  is  very  much  accelerated  hy  con- 
tact with  alkalies  or  alkaline  earths ;  for  these  enable  substances  to  absorb 
oxygen  which  do  not  possess  this  power  themselves.  Alcohol,  gallic  acid,  tannin, 
the  vegetable  coloring  matters,  and  several  other  substances,  are  thus  afiected 
by  them.  Acids  produce  quite  an  oppoeits  efifect ;  they  greatly  retard  decay."  — 
Page  361,  Borion  ei&Htm. 

I  give  these  quotations  for  the  benefit  of  my  raadeia.  They  are  among  the 
best  scientific  explanatioDB,  which  we  have  had,  of  the  eflect  of  lime  upon  peaL 
It  would  be  qnite  presumptuona  in  me  to  say  that  I  endorse  or  deny  them.  Some 
of  my  readers  will  think  that  the  explanations  need  explaining;  and  I  am  not 
wrihoot  some  sympathy  in  their  difficulties.  Most  of  us  get  on  as  far  as  the 
Oriental  philosophy,  that  the  earth  rests  upon  the  back  of  an  elephant,  and  the 
elephant  stands  upon  the  hack  of  a  tortoiae.  But  what  does  the  tortoise  rest 
npon?  Here  we  are  obliged  to  stop;  and  here,  too,  science,  in  all  its  pride,  is 
often  cinnpelled  to  atop  with  us. 
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productiveness,  at  least  100  per  cent.,  by  applying  to  the  surface 
of  the  peat  the  clay  which  is  found  at  depths  Tarying  from  two 
to  five  feet  below  it.  The  application  is  made  thus :  Trenches 
parallel  to  one  another  are  made  eleven  yards  apart,  and  three 
feet  wide  down  to  the  clay ;  and  then  two  feet  in  depth  of  the 
clay  is  thrown  out,  one  half  on  each  side.  The  effect  of  this, 
after  the  second  year,  is  greatly  to  increase  the  productiveness 
of  the  soil ;  in  many  cases,  to  double  it."  * 

7.  Appucation  of  Mud  ob  Loah.  —  There  is  another  appli- 
cation to  the  imi»overaent  of  peat  soils,  of  mud  or  loam,  which 
is,  of  course,  beneficial.  An  example  of  this  kind,  which  I  vis- 
ited at  Hatfield  Chase,  in  Yorkshire,  is  so  remarkable  for  the 
boldness  of  the  enterprise,  that  I  must  not  fail  to  notice  it.  Mr. 
Gossip,  having  purchased  4000  acres  of  peat  bog,  in  its  natural 
condition  comparatively  worthless,  has  undertaken  the  reclaiming 
of  it  In  the  neighborhood  was  the  deserted  bed  of  a  river, 
which  had  been  laid  dry  by  the  making  of  a  canal,  into  which 
the  waters  had  been  turned ;  and  a  deep  body  of  silt,  or  rich 
mud,  deposited  in  the  river,  was  now  rendered  accessible.  By 
constructing  a  temporary  railroad,  on  which  a  steam-engine 
was  at  work,  he  was  drawing  out  in  carts  this  mud,  and  spread- 
ing it  eight  inches  thick  over  the  bog.  The  carts  were  drawn 
up  an  inclined  plane  by  means  of  the  steam-power,  and  were 
then  carried  along  to  the  place  of  deposit,  and  their  contents 
spread  so  as  to  cover  the  ground  to  the  depth  of  eight  inches. 
The  rails  on  which  the  engine  and  its  train  of  carts  moved  were 
formed  by  two  pieces  of  heavy  timber,  on  which  an  iron  bar, 
forming  the  rail,  was  laid ;  and,  by  a  machine  or  crane,  suspended 
frona  a  frame  or  triangle,  these  timbers  were  taken  up  as  occasion 
required,  and,  being  suspended,  were  swung  round  and  placed 
in  the  desired  direction  for  the  carts  to  proceed  upon.  The  cost 
of  covering  the  land  in  this  way  was  stated  to  be  £14,  or  $70, 
per  acre ;  but,  when  accomplished,  an  ample  remuneration  seemed 
sure.  It  was,  indeed,  a  gigantic  enterprise  ;  and  the  spirited  im- 
prover had  bravely  overcome  many  immense  difficulties  and  dis- 


'  This  19  an  extract  IVoin  a  latter  of  Mr.  Morton  to  Philip  Paaej,  Eaq^  M.  P., 
pren  in  Mr.  Pusey's  admirable  Eaaay  on  the  Improvement  of  Paatf  Giound. — 
Javnud  aJBayid  .Sffieuliurat  Soddij,  toL  ii,  put  3. 
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coungements  ia  the  undertaking.  This  was,  however,  in  truth, 
the  cieatioQ  of  bo  much  land  for  cultivation,  of  which  the  bog 
m^ht  ba  said  to  form  merely  the  floor,  or  substratum.  In  the 
cultivation  of  the  land,  portions  of  the  bog  would  be  brought  up 
and  mixed  with  the  soil  which  had  been  laid  upon  it,  and  both 
would  be  improved.  Such  enterprises  as  these,  undertaken  by 
an  individual,  indicate  the  great  amount  of  capital  which  exists 
in  this  country,  ready  to  be  applied  when  it  may  be  advanu- 
geously  brought  out. 

There  was  another  operation,  in  the  way  of  im^ving  bog  or 
meadow,  by  the  application  of  loam  or  clay,  which  I  saw  on  my 
way  to  examine  the  one  described.  It  was  on  a  small  scale, 
indeed,  compared  with  that,  yet,  for  the  mode  in  which  the 
earth  or  clay  was  conveyed  on  to  the  bog,  was  quite  deserving 
of  notice.  The  earth  or  clay  to  be  applied  was  dug  from  a 
bank  or  side-hill,  on  the  margin  of  the  bog.  Gars  or  carts  were 
made,  about  four  and  a  half  or  five  feet  long  by  about  three  feet 
in  width ;  and  these  were  so  contrived  as  to  run  upon  two 
wheels,  placed  very  near  to  each  other  under  the  centre  of  the 
carriage,  and  so  fitted  as  to  preserve  the  balance  of  the  cart.  In 
this  way  they  Were  made  to  run  easily  upon  a  single  tail,  formed, 
by  ft  flat  bar  of  iron,  or  two  bars  placed  very  near  each  other, 
upon  a  thick  plank,  a  foot  or  fifteen  inches  in  width.  This,  it  is 
obvious,  was  easily  removed  by  hand  from  place  to  place,  and, 
once  being  laid  fiat,  required  no  fiutber  adjustment ;  whereas  a 
railroad  of  two  separate  rails,  on  separate  pieces  of  timber,  re- 
quires a  good  deal  of  arrangement  in  order  to  bring  the  two  rails 
even.  In  the  case  of  which  I  am  now  speaking,  the  carts  were 
guided  by  hand ;  and,  upon  being  emptied,  were  shoved  back 
again  by  hand,  in  order  to  be  filled.  The  softest  bog,  which 
had  any  consistency,  could  be  easily  reached  in  this  way,  and 
the  simplicity  and  inezpensiveness  of  the  operation  seemed  quite 
worthy  of  remark,  because  within  the  reach  of  persons  of  very 
limited  means.* 


*  I  God,  ranee  writing  the  above,  that  a  ■imilu'  procen  wu  adopted,  in  leclaim- 
ing  Chat-MoB8,  by  the  dislinguiehed  Hr.  Roacoe,  in  1797. 

"Mr.  Roecoe  gave  it  »b  bia  decided  opinioii,  that  the  best  method  of  impmmnff 
nMMB-land  is  that  of  the  application  of  a  caleaTOoDS  enbstance,  in  sufficient  quan- 
tity to  convett  the  nxwB  into  a  soil,  and  by  the  occasional  use  of  animal,  or  oth» 
eztraneoiia  nuuiuies,  Bucli  as  the  coune  of  cultivation,  and  the  tuttire  of  the  empa, 
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Sand  ifl  Btated  to  have  been  applied  to  a  drained  bog  in  Scot- 
land, at  the  rate  of  a  sii^le-horse  cart-load  to  every  square  yard 
of  surface ;  but  the  land  was  so  soft  that,  in  order  to  prevent 
noIuDg,  the  horses  had  woodea  clogs  or  pattens  on  their  feet  — 
that  is,  a  woodea  shoe  much  broader  than  the  foot.  The  simple 
method,  above  described,  of  using  a  single  railway  easily  trans- 
ferable, would  obviate  all  the  difficulty  mentioned. 

8.  Improtxment  of  Chat-Mosb.  —  I  shall  insert  here  the 
answers  which  I  received  from  a  very  extensive  improver  of 
bog  land  on  Chat-Moss,  to  questions  which  I  {Mvpoeed  to  him, 
acbnowledgiDg,  at  the  same  time,  my  obligations  to  his  kindness. 

(1.)  The  condition  of  the  bog  or  moss?  —  It  was  originally  a 
sterile,  wet  soil,  wholly  unproductive. 

(2.)  Bow  drained?  — By  close  drains,  four  and  a  half  yards 
from  each  other,  using  no  other  material  but  the  sods  to  make 
the  close  drains,  which  are  from  thirty  to  thirty-six  inches  deep. 
The  fields  are  one  hundred  and  fifty  yards  wide,  by  three  hun- 
dred yards  in  length,  divided  by  open  drains  four  feet  deep,  into 
which  the  close  drains  discharge  themselves. 

(3.)  What  applications  are  made  ?  —  After  the  drainage  is  com- 
plete, it  has  been  usual  to  lead,  upon  each  acre  of  land,  one  hun- 
dred and  twenty  tons  of  marl,  from  the  margin  of  the  moss ;  and 
afterwards  to  spread  forty  Ions  of  Manchester  n^ht  soil.*  The 
ground  is  then  fit  for  cropping. 

■ftf  be  fboDd  to  requira.  Hie  coat  cf  cMuling  wu  Btaled  by  Mr.  Rowmc  at 
£10  per  acre,  at  which  cheap  rate  it  would  ncA  have  beeo  powible  to  tnve  pei- 
finrned  the  weak,  but  for  the  aaBwtance  of  an  iron  nilwiy,  Uid  upon  boards  or 
■leepen,  and  movable  at  pleasure.  Along  such  a  road  the  marl  waa  conveyed 
inwagODB  with  amall  iron  wheels.  Each  wagiHi,can7ing  about  13  hundred  weight, 
Taa  drawn  bj  a  man ;  and  this  quantity  wm  as  nmcb  as,  without  the  employment 
of  the  railway,  could  have  been  conveyed  over  the  moss  by  a  cart  with  a  driver 
and  two  horsee." 

Tbis,  to  BomB  of  my  readers,  may  seem  an  early  use  of  the  iron  nulwaya. 
Sonte  form  of  them  was  adopted  tea  years  before  tliis,  at  some  of  the  coal 


'  It  may  be  interesting  to  my  agricultoral  leaden  to  koow  sotnething  of  the 
amount  of  this  manuie  collected  in  Hancheeter.  Hy  other  leaders,  being  fore- 
wamed,  are  of  course  foreanoed. 

Tbe  night  soil  of  Manchester  is  taken  into  the  country  by  carts,  and  moat  be 
nmoved  before  9  o'clock  in  smnmer,  and  10  o'clock  in  winter.  (In  Boston, 
D.  S.  A.,  they  oider  these  things  better.    Tbe  ni^  carta  are  not  sofi^vd  to 
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Instead  of  the  marl  and  night  soil,  Mr.  Bell  (the  tenant)  has 
tried  four  tons  of  lime,  five  hundred  weight  of  salt,  and  ten  hun- 
dred weight  of  guano ;  and  this  he  thinks,  from  his  experience, 
answers  equally  well,  at  less  than  half  the  cost. 

(4.)  What  crops  are  grown? — Wheat,  oats,  potatoes,  turnips, 
and  hay. 

(B.)  What  is  the  amount  of  produce  per  acre? — About  the 
same  quantity  as  from  land  of  the  ordinary  kind  of  average 
quality. 

(6. )  What  is  the  condition  of  the  land  afterwards  ?  —  Much  the 
same  as  of  other  land  after  cropping. 

(7.)  In  what  state  are  the  manures  applied  ?  —  In  the  state  in 


enter  the  town  before  10  o'clock  in  the  evening,  and  must  be  bejond  the  limitB 
of  the  town  befote  5  o'clock  in  the  morning.)  Sometiniea  it  is  carried  in  bo«^ 
Ml  tiie  Menef  and  IrlveU,  and  on  the  Bridgemter  and  other  canals.  It  is 
mixed  generallj  with  coa]  asbee,  and  is  sold  at  about  1  a.  6d.  per  too,  and  applied 
to  the  growth  of  potatoes  and  other  vegetables. 

It  Ib  ancertained  that  more  than  one  thousand  tons  of  this  manure  pnsed  by 
tbe  Cheshire  road,  alone,  weekly,  to  be  used  for  the  growth  of  potatoes.  It  is 
deemed  excellent  as  a  prepaiadTO  for  tbe  succeeding  cropa  of  wheat  and  clover. 

From  the  16tb  to  the  32d  of  August,  inclusive,  1843,  there  passed  through  the 
Combrook  bars  647  loads,  averaging  two  tons  each,  making  1204  Ions.  The 
amount  of  atable  dung  which  paased  through  the  same  bars,  in  the  same  time, 
was  113  loads,  averaging  two  tons  to  a  load,  making  236  tons. 

During  that  time  the  ftimeia  were  huaily  engaged  in  hairest,  and  of  course 
fow  of  them  could  leave  borne.  When  the  dung  carta  were  last  counted  in  the 
spring,  thej  were  found  to  be  double  the  nnmber  here  stated ;  and  tlie  annual 
return  of  potatoes  Irom  this  source  nmj  be  safely  taken  at  300,000  loads. 

The  amount  sent  by  the  Combrook  bars  is  supposed  equal  to  all  that  goes  by 
other  roads  and  conveyances  out  of  Haochester. 

Valve  and  Oae  ofjifi^ht  SoiL  —  One  ton  of  night  soil,  mixed,  as  it  geoenUy  is, 
with  coal  sahea,  is  considered  sufficient  for  msnaring  three  Cheshire  rods,  of  64 
yards  eOch,  or  19S  square  jaids,  tor  the  usual  course  of  crope,  followed  by  the 
best  farmers,  on  land  of  ordinary  qnality ;  vis.,  potatoes,  wheat  or  oats,  clover 
and  other  artificial  grasses. 

Thus  one  ton  of  manure  will,  on  an  average,  produce,  on  19S  yards  of  land, 
nine  bushels  of  marketable  potatnes,  of  80  pounds  each,  which  will  be  one  Man- 
chester load  of  three  bushels,  or  240  pounds,  on  every  rod  of  ground ;  so  that 
1000  tons  of  night  soil,  passing  the  Combrook  bars,  may  be  expected  to  send 
back  U  mai^  156,000  loads,  or  468,000  bosbela  of  potatoes,  annnally. 

These  facts  and  calculations,  with  which  my  valued  fHend,  Dr.  Playftir,  has 
furnished  me,  are  curious  and  striking;  and,  if  tbey  do  not  fill  a  man  with  pro. 
found  and  grateful  adoration  for  what  Mather  calls  the  wonder-workings  of  the 
Divine  Providence,  there  can  be  little  difficulty  in  determining,  whatever  may  be 
his  pretenrioQ',  in  what  class  of  animals  such  a  being  should  be  tanked. 
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which  they  come  out  of  the  mail  pit,  and  out  of  the  middens, 
the  mail  being  pulverized  and  spread  pretty  equally  on  the  sur- 
face of  the  land,  after  it  has  fallen  to  pieces  by  influence  of  the 
Irost  and  ihs  sun, 

(8.)  How  many  yeara  ot  seasons  since  the  application  was  first 
made  ?  —  The  estate  has  been  in  my  hands  twenty-fire  years, 
and  during  that  time  it  has  been  progressively  improving.  The 
mart  requires  to  be  renewed  about  every  ten  or  twelve  years ; 
and  the  other  manutes  aa  upon  other  land. 

9.  DcpTB  or  PLOuaHTNO  OH  PsAT  Soils.  —  On  the  depth  of 
jdoughing  oi  cultivation,  to  be  adopted  in  respect  to  peat  soils,  a 
diversity  of  opinion  prevails  among  the  English  farmers.  Where 
the  depth  of  peat  is  small,  and  this  overlaying  a,  hungry,  cold, 
white  gravel,  to  bring  this  matter  to  the  surface,  end  bury  the 
vegetable  matter  beneath  it,  is  to  pronounce  a  sentence  of  long 
and  almost  hopeless  barrenness  upon  it.  Where  the  peat  is 
deep,  and  the  top  is  pared  and  burned,  many  farmers  are  satisfied 
with  simply  harrowing  or  scarifying  it,  and  sowing  the  first  crop. 
Where  the  land  has  been  pared  and  burned,  and  a  dressing  of 
clay  or  marl  applied,  it  wilt  be  safe  to  go  deeper  with  the  culti- 
ratioD.  Hera,  however,  the  course  to  be  pursued  must  be  reg- 
ulated by  circumstances.  If  the  crop  to  be  grown  is  a  grain  or 
grass  crop,  it  is  not  necessary  to  cultivate  as  deeply  as  in  the 
case  of  a  potato  or  turnip  crop,  or  of  any  tap-rooted  vegetable. 
The  gr^t  danger  to  be  apprehended,  in  the  cultivation  of  peat, 
is,  that  it  will  lie  too  high  and  open,  and  not  be  sufficiently 
compact.  Mere  rolling  will  not  bring  it  to  a  proper  consistency, 
and  consequently  it  is,  aftei  being  sowed,  often  tiodden  by  men 
and  women.  This  method  is  not  likely  to  be  adopted  in  the 
United  States.  If  the  land  is  to  be  sowed  with  grain,  or  laid 
down  to  peimanent  grass,  eithei  for  mowing  or  pasturage,  and 
has  been  well  dressed  and  manured,  it  is  advisable  to  plough 
only  SD  deeply  as  thoroughly  to  intermix  the  matter  so  applied 
with  the  peat.  The  roots  of  the  plant  sown  in  such  case,  ex- 
tending themselves  into  the  peat,  will  dissolve  and  reduce  it ; 
and  when  it  comes,  after  a  while,  to  be  cultivated  for  other 
crops,  it  will  be  found  in  a  fine  and  reduced  state.  This  fact 
has  been  strikingly  verified  within  my  own  observation.  In  a 
case  where  a  deep  salt  marsh,  a  bed  of  almost  pure  fibrous  mat- 
Toi-  n.  5 
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ter,  had  been  enclosed  and  embanked  from  the  sea  or  tide,  and 
was  then,  having  received  a  dressing  of  loam  of  two  inches 
thickness,  from  a  neighboring  bank,  sowa  with  a  mixture  of 
grass  seed,  and  afterwards  constantly  depastured  by  stock,  it  was 
found,  after  a  lapse  of  several  years,  to  be  completely  decomposed ; 
and  the  spade  which  I  thrust  into  it  brought  up  what  appeared 
to  be  noUiing  else  than  a  bed  of  rich  vegetable  mould,  withont 
any  appearance  of  fibrous  matter,  other  than  the  roots  of  the 
grass  on  the  surface.  It  is  found,  here,  that  the  tendeucy  of  clay 
or  marl  is  to  sink  down  into  the  peat,  and  therefore  the  dressing 
lequires  to  be  occasionally  renewed.  They  recommend  to  apply 
the  quantity,  which  may  be  deemed  ultimately  sufficient  for  the 
reclamation  of  the  bog,  in  successive  small  quantities,  rather 
than  at  once.  Sand  and  gravel,  from  their  greater  specific  grav- 
ity, will,  of  course,  have  a  greater  tendency  to  bury  themselves 
thfm  any  other  applications. 

10.  Mandbcs  roB  Feat.  —  Of  the  manures  applied  to  the  im- 
jffovement  of  peat  land,  night  soil  is  deemed  to  stand  at  the  bead. 
I^s  is  not  usually  applied  alone,  but  mixed,  as  above  stated, 
with  coal-ashes,  or  otherwise  compounded  with  loam  or  with 
peat  itself.  In  the  latter  case,  it  is  advised  that  the  peat  should 
be  dry,  and  then  reduced  to  a  fine  state,  so  as  to  absorb  the 
liquid  portions  of  the  night  soil.  By  whatever  means  heat  can 
be  produced  in  a  heap  of  peat,  whether  by  the  interleaving  of 
layers  of  fresh  horse-dung,  or  otherwise,  the  peat  will  be  reduced 
to  a  fine  condition  for  composting.  The  subject  of  forming  peat 
compost  will  more  properly  come  under  the  head  of  manuresl 
Bone-dust  is  stated  to  have  been  applied  with  advantage  to  peat 
lands,  but  I  am  not  in  possession  of  any  detailed  facts  or  trials 
on  the  subject.  Mr.  Cooke,  an  intelligent  farmer,  recommends 
this  application  ;  and  Mr.  Pusey,  M.  P.,  an  agricultural  authority 
entitled  to  the  highest  confidence,  has  tried  it  with  success. 
The  application  referred  to  above,  of  four  tons  of  lime,  five  hun- 
dred weight  of  salt,  and  tea  hundred  weight  of  guano,  is  quite 
worthy  of  notice.  The  use  or  advantage  of  the  salt  I  am  unable 
to  explain.  This  subject  has  been  greatly  controverted,  and 
seems  still  left  in  doubt.  Sir  Humphry  Davy  inculcates  that 
a  certain  amount  of  salt  tends  to  promote  decomposition ;  bat, 
beyond  that,  ite  effects  are  directly  the  reverse,  being  preservative. 
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tnd  prerentire  of  decay.  The  limit,  hovever,  is  not  defined. 
Others  think  that  the  advantage  of  salt  is  to  be  found  in  its  ab- 
sorption of  moisture  from  the  air.  Tiiis  seenu  a  highly  probable 
advantage  in  the  case  referred  to,  as  peat  lands,  when  thoroughly 
drained,  axe  liable  to  suffer  from  drought ;  and  the  good  effects 
of  guano  are  supposed  to  be  considerably  affected  by  the  pres- 
ence of  moisture.  Salt  is  certainly  conducive  to  the  destruction 
of  insects,  la  a  maauacript  lecture  of  Dr.  Playfaii,  with  the 
perusal  of  which  he  has  icindly  obliged  me,  in  speaking  of  com- 
mon salt  as  a  fertilizer,  he  says,  "  Liebig  ascribes  its  action  to  a 
decomposition  of  the  sulphate  of  lime  in  soils,  by  which  sulphate 
of  soda  enters  into  the  plant.  Without  hazarding  an  opinion  as 
to  the  truth  of  this  view,  I  would  simply  remark  that,  if  this  be 
00,  salt  should  act  most  beneficially  on  the  cereals  and  on  the 
leguminous  plants,  because  they  are  the  great  generators  of  the 
constituents  of  blood,  gluten,  albumen,  aai  casein ;  and  these 
are  the  parts  of  plants  for  which  sulphur  is  absolutely  neces- 
sary." These  conjectures,  to  whatever  credit  they  may  be  en- 
titled for  their  ingenuity,  seem  little  else  than  floundering  in  the 
dark.  The  day  may  presently  dawn  upon  us.  It  is  clearly  ad- 
visable  and  wise  to  draw  the  curtain  back  and  let  in  what  little 
light  may  come.  This  little  word  "if"  is  certainly  one  of  the 
most  convenient  words  in  the  language,  and  performs,  in  science, 
a  similar  office  to  "  charity  "  in  morals  —  that  of  covering  a  mul- 
titude of  errors. 

The  example  given  above,  of  the  application  of  guano  to  peat, 
and  its  salutary  efTects,  is  the  only  one  which  has  come  to  my 
knowledge.  This  extraordinary  manure  seems  destined  to  pro- 
duce the  most  beneficial  effects  upon  agriculture.  What  a  pity 
it  is  that  we  cannot  induce  these  useful  birds  to  make  their 
home  among  us,  and  save  us  the  trouble  and  danger  of  a  voyage 
round  Cape  Horn  !  But  they  know  our  savage  propensities  too 
well ;  and,  if  the  doctrine  of  transmigration  be  true,  they  may 
have  heard  the  story  of  the  avaricious  gourmand,  who  killed  the 
£oose  that  laid  the  golden  egg. 

11.  Croppino  OF  Feit  Lands.  —  The  course  of  cropping  of 
peat  lands,  in  this  country,  is  somewhat  variable.  In  the  fens 
of  Lincolnshire,  which,  though  peaty,  can  hardly  be  treated  as 
bc^,  an  eminent  farmer  states  that,  the  land  being  brought  into 
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condition,  the  first  crop  sown  is  rape  or  cole,  a  plant  veiy  much 
lesemblmg  mustaid.  This  is  twice  fed  off,  in  the  season,  by 
sheep  which  are  folded  upon  it.  To  my  American  readers  let 
me  say  that  by  folding,  in  this  case,  is  meiuit  tlai  a  certain  por» 
tion  of  the  field  is  enclosed  by  a  tight  fence,  —  it  may  be  of  hur- 
dles or  of  twine  net-work,  (which  is  somewhat  dai^eroos,  from 
the  sheep  getting  their  heads  into  the  meshes  and  becoming 
Bbangled,  or  tearing  the  fence  down,)  or  of  light  rails,  which  are 
movable  from  one  part  of  the  field  to  the  other, — so  that,  when 
one  part  of  the  crop  is  consumed,  another  portion  of  the  field  is 
enclosed,  into  which  they  are  driven,  until  the  whole  field  ia 
gone  over.  This  gives  it  a  thorough  dressing,  e^iecially  as  the 
^eep,  in  such  cases,  generally  receive  some  grain  with  their 
feed.  After  this  the  field  is  clayed  again,  and  then  sowed  with 
oats ;  second  year,  wheat ;  third,  cole  with  manure ;  fourth, 
oats ;  fifth,  wheat ;  sixth,  cole  or  turnips,  well  manured ;  and 
then  clayed  again.  In  the  same  time,  the  fanner,  of  whose 
cultivatioa  I  am  speaking,  consumed  six  or  eight  tons  of  oil- 
cake, with  about  twelve  acres  of  meadow-4and  hay,  to  assist  in 
converting  his  straw  into  muiure  ;  all  which  was  divided,  upon 
his  cultivated  land,  on  a  farm  consisting  of  100  acres.  With  this 
very  thorough  cultivation,  he  obtained  forty  bushels  of  wheat  to 
the  acre,  and  about  seventy  bushels  of  oats.  In  other  cases,  the 
course  of  crops  has  been  —  first,  turnips ;  second,  oats ;  third, 
wheat;  fourth,,  seeds  mown  or  grazed, — that  is,  the  land  laid 
down  to  grass ;  fifth,  wheat  again. 

How  far  such  a  course  of  crops  could  be  advantt^eously  in- 
troduced upon  the  peat  lands  of  the  United  States,  I  am  not  pre- 
pared to  say.  The  culture  of  rape,  within  my  observation,  is 
unknown ;  but  the  practice  of  consuming  a  crop  upon  the  Und, 
by  folding  sheep  upon  it,  is  an  admirable  foundation  for  good 
husbandry,  and  will  be,  I  hope,  one  of  the  earliest  improve- 
ments that  we  shall  adopt.* 

*  A  cnrioos  circninatuioe  ia  mentioned  in  &  letter  from  Mr.  Wing&te  to  Mr, 
Pnsejr,  in  liis  thorou^  esMf  upon  the  Improvement  of  Pea^  Ground,  to  which  I 
acknowledge  mTself  much  indebted,  wbicli  i  ahftll  quote : — 

••  In  Lincolnshire  they  never  sow  rape  bo  earl;  a*  Htvj,  but  chieS;  in  the  Doid- 
dle  and  latter  end  of  June,  and  stock  it  aa  soon  as  the  weather  becomes  Bof- 
ficientty  cool,  so  tliat  it  will  not  injure  the  lanibs,  which  in  warm  we&tlter  on 
tubject  to  have  tlie  blood-veaoela  of  the  ear  much  enlai^ed,  and  often  looe  »  part 
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In  Ireland,  the  first  crop  uaoaliy  taken  from  peat  lands  u 
potatoes  J  and  these  are  getiflnilly  grown  in  the  lazy-bed  method, 
to  which  I  have  referred  in  a  former  report.  In  this  case,  when 
the  peat  testa  upon  clay  or  a  hard  subsoil,  the  ground  is  first 
laid  out  ID  beds  Tarying  from  four  to  six  feet  in  width,  and 
divided  leogthwiae  by  trenches  which  empty  into  an  open  drain ; 
dirt,  or  bog  earth  from  these  trenches,  being,  as  it  is  dug  out, 
laid  upon  these  beds.  The  seed  potatoes  and  manure  are  then 
idaced  upon  them,  and  covered  with  another  d^ging  of  earth,  or 
day  from  the  trench.  When  the  potatoes,  which  are  planted 
crosswise  of  the  bed,  in  rows  about  a  foot  apart,  have  shown 
themselves  above-ground  a  few  inches,  they  are  then  covered 
with  a  second  d^ing  of  earth,  or  soil  from  the  tfenches.  This 
completes  the  cultivation.  The  land  is  the  next  year  sown  with 
oats,  and  sometimes  laid  down  to  grass ;  or,  in  some  cases,  a 
crop  of  wheat  is  taken.  Sometimea  the  old  trenches  are  filled 
up,  and  a  new  laying  out  of  the  ground,  and  a  new  treuching,  is 
made,  and  the  process,  as  at  first,  repeated.  Where  the  means 
of  improvement  are  so  limited  as  in  Ireland,  and  the  social  dis- 
advantages so  great,  Irish  husbandry  can  be  in  but  few  cases 
referred  to  as  a  model.  This  remark,  however,  must  not  be 
received,  as  I  shall  presently  show,  without  strong  exceptions  in 
KHne  parts  of  that  country. 

I  have  gone  thus  fully  into  the  subject  of  the  improvemeut  of 
peat  lands,  because,  in  parts  of  New  England  and  New  Jersey, 
and  other  parts  of  the  conntry,  there  are  vast  bodies  of  this  kind 
of  ground,  waiting  the  resuscitating  hand  of  intelligent  cultiva- 
tion. I  know  of  many  distinguished  examples  of  the  most 
jodicions  and  successful  improvement  in  my  own  country,  to 
which  I  have  not  deemed  jH^per,  in  this  place,  to  refer.  The 
strong  conclusions  to  which  I  have  come  in  the  case  are,  first, 
as  the  indispensable  basis  of  the  improvement  of  such  soils,  they 
must  be  well  drained ;  secondly,  that,  in  most  cases,  paring  and 
homing,  and  spreading  the  ashes,  are  advisable ; '  in  the  third 
l^ace,  that,  although  lime  maybe  useful,  a  dressing  of  clay  of 

of  tiM  ear,  >f  n^  taken  off  the  npe  fin  a  few  daja,  which  geoenll j  Mts  tbem 
light  BgBJo.  It  la  genenll^  coamimed  in  the  month*  of  October,  November,  uid 
December,  befbre  it  is  injured  by  leTere  frost" 

^ua  ia  literallf  i  n^  of  the  ear,  u>d  ia  probably  owing:  to  ioine  acrid  matter 
Moapag  to  the  plant,  wbkb  in  ila  ganeial  chancter  reaembleB  mutard. 
6» 
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moderate  thickness  would  be  still  more  useful ;  ia  the  fourth 
place,  that  the  depth  of  ploughing  should  be  seldom  greater  than 
thoroughly  to  mix  the  dressing  applied  with  the  soil,  but  not  to 
bury  it ;  fifthly,  that  there  is  little  danger  of  being  too  liberal  in 
manure,  and  the  stronger  and  the  mcve  active  the  manure,  so 
much  the  better  ;  and,  lastly,  that,  whatever  crop  is  grown,  the 
most  advisable  course  is,  as  soon  as  possible,  to  bring  the  lands 
into  permanent  mowing  or  pasturage.  Some  of  the  largest  crops 
of  timothy  or  faerdsgrass,  which  I  have  ever  seen,  have  grown 
upon  such  lauds  ;  and,  where  well  reclaimed  and  muiaged,  few 
lands  will  carry  a  heavier  amount  of  stock. 

In  speaking  of  the  crops  which  may  be  cuhivated  on  them 
lands,  I  should  have  added  that  barley  is  generally  discouraged, 
the  grain  prodnced  being  represented  as  inferior  in  quality.  1 
have  no  authentic  facts  in  the  case ;  and  this,  after  all,  may  be 
mere  prejudice. 


XCrV.  —  WARPING. 

In  giving  an  account  of  the  agriculture  of  England,  it  would 
be  wroi^  for  me  to  omit  the  practice  of  watping  land — an  opera- 
tion which  has  taken  place  in  Lincolnshire,  and  on  the  borders 
of  Yoikshire,  in  the  neighborhood  of  the  Humber,  a  considerable 
river,  which,  at  its  mouth,  opens  into  a  latge  estuary,  or  arm  of 
the  sea.  It  consists  in  introducing  the  tidal  waters  of  this  river 
upon  lands  lying  lower  than  the  tides  at  their  flood,  and  there 
detaining  them  until  they  have  deposited  a  considerable  portion 
of  the  fine  matter,  or  silt,  commonly  called  warp,  which  they 
hold  in  suspension.  In  this  way,  by  degrees,  a  deposit  of  one, 
two,  three,  and  sometimes  more  feet  is  made,  which  forms  one 
of  the  richest  soils  that  can  be  found,  easily  tilled,  requiring  at 
first  little  or  no  aid  from  manure,  and  producing  the  richest 
crops  and  the  most  abundant  pasturage.  I  went  over  these 
grounds  with  singular  pleasure,  admiring  the  skill  and  energy 
which  could  boldly  triumph  over  many  obstacles,  aad  wrest 
irom  the  dominion  of  the  sea  a  vast  body  of  soil,  before  this 
utterly  profitless,  but  now  converted  into  rich  fields,  loaded 
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irilh  an  ezubersct  Tegetation.  Three  thoutsnd  six  hundred 
acres  bare  already  beea  recoreied,  with  a  proapect  of  a  consid- 
erable accession.  These  are  certainly  among  the  most  beautiful 
triumphs  of  human  art,  and  compel  one  to  reverence  that  intel- 
lectual power  which  lies  at  the  basts  of  such  improvements. 

The  River  Hombet,  formed  by  the  contributions  of  the  Ouse 
and  Trent,  and  several  smaller  rivers,  opens  into  a  large  bay  at 
its  mouth.  At  its  juoction  with  the  sea,  its  waters  are  said  to 
be  quite  clear ;  but  within  they  are  quite  turbid,  and  a  large 
quantity  of  fine  silt,  siliceous  and  aluminous  matter,  is  held  in 
suspension  by  them.  Extensive  tracts  of  low  b(^,  and  other 
lands,  lie  above  on  the  river  or  rivers  emptying  into  the  Hum- 
ber ;  and  the  object  has  been  to  introduce  this  muddy  water  upon 
these  lands,  and  there  keep  it  long  enough  to  give  time  for  it  to 
depfwit  a  considerable  portion  of  this  floating  substance. 

In  order  to  approach  these  lands,  a  deep  canal,  in  one  case,  was 
cut,  at  first  for  a  distance  of  three  miles,  and  since  that  time  ex- 
tended to  six  miles.  The  dimensions  of  the  canal  were  30  feet 
wide  at  bottom,  90  feet  wide  at  top,  and  11}  feet  deep;  and  a 
sluice- way  built  of  stone,  with  two  openings  of  16  feet  each,  and 
four  strong  opening  doors,  was  made  at  the  entrance  of  this 
canal,  to  admit  and  control  the  tides.  Most  substantia]  banks 
were  made  on  the  edges  of  this  main  drain,  and  it  answers  the 
purpose  of  a  canal  for  the  admission  of  vessels  of  70  and  80  tons 
harden,  which  ascend  it  for  the  purpose  of  bringing  down  the 
produce  of  the  cotmtry  to  be  conveyed  to  market.  The  lands 
now  intended  to  be  flooded  are  banked  in  by  strong  embank- 
ments, and  a  sluice-way  is  cut  to  the  main  drain,  so  that,  when 
the  water  is  admitted  to  the  main  drain,  it  may  flow  into  these 
enclosed  spaces.  Here  it  remains  in  a  stagnant  state  for  a  time, 
and  at  ebb  tide  is  let  off  again,  preparatory  to  the  reintroduction, 
at  another  tide,  of  a  fresh  supply.  When  the  deposit  has  become 
sufficient,  the  sluice-way  is  filled  up,  and  the  embankment  ren- 
dered complete  and  efficient  against  the  imiption  of  the  tide,  and 
the  land  placed  under  a  course  of  cultivation.  A  good  deal  of 
ingenuity  is  required,  in  order  to  give  the  water  a  proper  direc- 
tion, and  enclosures  are  made  within  other  enclosnres ;  and  great 
care  is  requisite  to  prevent  a  too  sudden  irruption  of  the  water, 
and  to  avoid  opposing  currents  meeting  each  other,  which  is  apt 
to  occasion  irregularities  of  surface  and  sand-banks ;  and  skill  is 


byGoogIc 


06  tUBJOrZiX   AaBICCI.TITBX. 

required  so  to  conduct  the  water,  that  the  most  abundant  de- 
posits should  be  made  in  the  lowest  place,  in  order  to  bring  the 
bottom  to  a  uniform  level.  The  work  requires  to  be  done  sab- 
stantiailf ,  and  the  banks  made  very  strong,  lest  they  should  leak, 
or  be  burst  through  by  the  violence  of  the  water. 

A  well-informed  man,  familiar  with  the  process,  gives  the  fol- 
lowing account  of  it;  "The  water  conducted  by  the  main 
drain  into  the  embanked  allotment  is  more  or  less  divided  into 
smaller  ones,  called  '  inlets,'  (which  vary  much  in  size,)  and  con- 
ducted to  difierent  parts  of  the  compartment ;  for,  wherever  the 
current,  leaving  a  drain,  expands  itself,  there  the  greatest  quan- 
tity of  warp  is  deposited.  As  soon,  then,  as  the  plots  of  land  next 
the  mouth  of  the  inlets  have  a  sufficient  quantity  of  warp  de- 
posited, the  inlets  are  extended  by  what  are  called  '  call  bfrnks,* 
which,  though  much  smaller  than  the  others,  still  conduct  the 
current  onwards  to  parts  not  acted  upon  by  the  currents  before, 
and  so  on,  as  required.  One  of  the  greatest  niceties  in  warping 
is  to  have  the  land  finished  as  level  aa  possible,  which  can  only 
be  done  by  the  strictest  attention,  and  by  proper  judgment  in 
conducting  the  different  currents,  which  must  not  be  suffered  to 
cross  one  another,  or  to  meet,  as,  in  such  a  case,  the  deposit  of 
the  warp  is  less,  not  so  regular,  and  of  an  inferior  quaUty." 

"  Care  must  also  be  taken  that  the  currents  should  not  be  too 
strong,  for  in  warp  there  is  a  considemble  portion  of  sand,  which, 
being  the  most  heavy  of  all  the  particles  floating  in  the  water, 
sinks  first,  the  lighter  particles  being  carried  on  by  the  violence 
of  the  current ;  consequently,  a  sand-bed  is  formed.  These  sand- 
beds,  however,  if  covered  afterwards  with  warp,  generally  are 
found  to  crop  better  than  warp,  which  may  be  too  strong. 

"  With  respect  to  the  depth  of  warp  deposited,  it  depends  much 
upon  the  level  of  the  land  to  be  warped ;  for,  should  the  land  be 
very  irregular,  in  some  places  there  would  be  a  great  deposit, 
and  in  others  only,  comparatively,  a  small  one.  It  is  generally 
advantageous  to  have  the  land  to  be  warped  as  level  as  possible. 
A  deposit  may  then  be  obtained,  of  from  one  to  three  feet,  and  in 
some  favorable  situations  it  has  been  considerably  more ;  but  it 
cannot  be  generally  calculated  on."  * 

*  R.  Creyke'a  Account  of  Wuping. — Jovmal  ^f  .SgrievUvral  Soeietg,  vol.  v. 
put  3,  p.  403. 
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The  amount  of  mud  tbua  deposited  ia  a  siiigle  season  \raa,  as 
I  waa  informed,  aa  much  as  eighteen  inches.  Mr.  Creyke  says, 
"  that  in  one  spring,  during  ten  or  twelve  tides,  he  has  knova 
10  or  15  acres  to  have  been  warped  the  thickneBS  of  from  one  to 
three  feet ;  and  that  in  June,  1829,  a  compartment  was  com- 
meoced  of  160  acres,  which  was  finiriied  in  January,  1830,  a 
period  of  only  seven  months.  During  that  period,  a  general  de- 
posit took  place  of  between  one  and  three  feet ;  but  that  was  an 
extraordinary  season,  and  the  compartment  lay  in  a  favorable  sit- 
tution  for  being  warped." 

The  value  of  such  land  is  very  great.  Bog  lands,  that  were 
worth  only  Is.  Gd.,  annual  rent,  bmame  worth  50s.,  per  acre. 
The  crops  obtained  on  such  land  are  very  large,  and  it  is  con- 
sidered as  too  rich  for  wheat,  until  it  has  been  severely  exhausted 
by  other  crops,  such  as  potatoes,  flax,  rape-seed,  and  clover.  It 
has  been  known  to  yield  ninety  bushels  of  beans  per  acre,  and 
ijrom  three  hundred  to  nearly  six  hundred  bushels  of  potatoes ; 
and  three  tons  of  clover  at  a  fiist.cutting,  with  a  good  second  crop, 
and  abundant  pasturage  afterwards. 

This  is  another  specimen  of  what  may  justly  be  called  the 
creation  of  a  soil ;  for,  where  there  is  a  rich  deposit  of  three  feet 
depth  of  alluvion,  it  is  of  little  importance  whether  the  sub- 
stratum on  which  it  rests  be  sand,  or  bog,  or  stone.  The  tur- 
bidness  of  these  waters,  and  the  quantity  of  earthy  matter  held 
in  suspension,  are  remarkable  circumstances.  It  has  been  the 
subject  of  much  curiosity  whence  it  could  arise.  It  has  been 
said  that  it  comes  from  the  abrasion  of  a  long  extent  of  sea-coast 
by  the  waves ;  but  this  would  hardly  account  for  it,  for  the  water 
is  said  to  be  clear  at  the  junction  of  the  liver  with  the  sea.  By 
others  it  is  said  to  be  the  washings  of  the  cultivated  soils  in  the 
interior,  brought  down  by  the  several  rivers  and  streams  which 
pour  into  the  Humber ;  and  the  fact  that  the  warp  is  most  pro- 
dactive  of  weeds,  and  of  white  clover,  establi^es  the  fact  of  its 
obligation  to  these  sources.  The  mouth  <^  the  Humber  has, 
without  doubt,  for  years  and  centuries,  been  the  great  receptacle 
of  the  washings  of  the  npper  countries ;  and  there  they  collect, 
and  remain  in  a  state  of  constant  excitement  and  suspension,  — at 
least  the  upper  portiomi,  —  from  the  waves,  and  currents,  and  tides. 
This  is  undoubtedly  the  source  of  this  vast  body  of  silt,  which 
is  floated  backwards  and  forwards  by  the  flux  and  the  reflux  of 
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the  tides.  Id  some  cases  the  deposit  is  made  at  successive 
pMiods ;  as,  where  the  productivenesfl  of  a  field  has  begun  to 
flag,  the  tide  is  readmitted,  and  a  new  dressing  of  mud  is  given,, 
to  recruit  its  eneigies.  Tliis  can  only  be  done  until  the  surface 
has  reached  the  height  of  the  highest  spring  tides. 

It  has  been  objected  "  that  there  is  a  species  of  rich  loam, 
which,  under  the  name  of  alluvial  soil,  is  understood  to  mean 
land  which  has  been  gained,  in  low  situations,  by  the  overflow- 
ing of  streams  from  higher  grounds,  or,  by  the  artificial  process 
of  warping,  from  the  turbid  waters  of  muddy  rivers,  as  well  as 
by  slimy  matter  thrown  up  by  the  tides,  and  afterwards  em- 
banked ;  that  this  contains  a  laige  proportion  of  vegetable  and 
animal  matter,  which  gives  it  a  dark  color,  and  pftoduces  almost 
inexhaustible  fertiUty :  but  the  quality  of  its  products,  thoi^h 
luxuriant  to  the  eye,  is  not  equal  in  nutriment  to  those  grown 
on  drier  land."  This  may  be  so ;  but  it  is  an  objection  which  I 
did  not  hear  stated  among  the  cultivators  of  these  lands ;  nor 
have  I  ever  heard  it  from  the  cultivators  of  those  beautiful  lands, 
in  the  United  States,  which  lie  upon  some  of  our  fine  rivers,  and 
are  flooded  and  emiched  by  the  deposits  from  their  annual  over- 
flowings. 

i  The  substance  called  vorp  has  been  found,  upon  analysis,  to 
contain  mucilage,  with  a  minute  portion  of  saline  matter ;  a  con- 
siderable quantity  of  calcareous  and  aluminous  earths ;  and  the 
residue,  mica  and  sand  —  the  latter  in  by  far  the  larger  quantity, 
and  both  in  very  fine  particles.  That  is  to  say,  it  is,  and  is  likely 
to  contain,  a  mixture  of  whatever  has  been  brought  down,  by  the 
rains  and  rivers,  from  the  cultivated  country  of  the  interior. 

The  Delta  of  the  Nile,  and  its  rich  banks  and  meadows,  aimu- 
ally  overflowed,  are  composed,  without  doubt,  of  the  same  mate- 
rials,'and  their  extraordinary  fhiitfulness  is  proverbial.  On  the 
Mississippi,  at  the  junction  of  the  Ohio  with  this  mighty  father 
of  waters,  there  is  an  immense  tract  of  land,  annually  overflown, 
of  the  same  rich  description  ;  and  when,  as  it  may  happen  in  the 
pmgtesa  of  tune,  those  now  vast  solitodes  shall  be  teeming  with 
population,  these  great  spaces  of  rich  allnvioD  —  when  the  over- 
flowings of  the  river,  by  embankment,  shall  be  excluded,  or  oc- 
casionally admitted,  at  pleasure  —  will  exhibit  an  unsurpassed 
pcoductiveness. 

On  the  smaller  rivers,  —  the  Connecticut,  for  example,  —  wheu- 
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erer,  in  its  occasional  inundations,  any  portion  of  its  vatera  is 
arrested  and  held  stagDant,  a  marked  increase  of  productiveness  is 
floie  to  follow.  The  very  superior  richness  of  the  meadows  on  the 
Deerfield  River,  a  nnall  tributary  of  the  Connecticut,  is  doubt- 
less attributable  to  the  fact  that,  when  the  Connecticut  is  at  its 
height  of  flood,  the  waters  of  the  Deerfield  are  driren  back  and 
held  for  a  time  stationary,  when  they  copiously  deposit  the  en- 
riching matters  which  they  have  gathered  from  the  higher  lands, 
and  hold  in  suspension.  The  great  river,  in  its  swift  passage 
over  the  lands,  leaves  little  behind  it ;  but  it  has  occurred  to  me 
that,  when  capital  bas  become  more  abundant,  and  the  spirit  of 
improvement  more  bold  and  active,  there  may  be  many  situa- 
tions on  the  river  where,  at  not  an  exorbitant  expense  of  em- 
bankment, advantage  may  be  taken  of  the  flood  to  arrest  some 
portion  of  the  waters,  and  hold  them  fast  until  they  have  dropped 
their  wealth  upon  the  land.  In  most  cases,  probably,  the  great 
hinderance  to  nich  improvements  would  be  the  vast  masses  of 
ice  which  come  down  in  the  spring  floods,  defying  almost  every 
barrier,  and  sweeping  every  thing  before  them  in  their  yrognaa. 
Hany  of  the  rivers  in  England,  which  I  have  visited,  are  ex- 
tremely discolored  and  turbid.  The  amount  of  cultivated  land 
may  be  a  principal  cause  of  it.  All  the  rivers  which  enter  into 
the  Humber,  —  for  I  have  crossed  them  all,  —  the  Avon,  near  Bris- 
tol, the  Severn,  at  Gloucester,  the  Usk,  near  Newport,  Monmouth- 
shire, are  all  copiously  chai^d  with  mud  in  suapension.  The  Ex, 
in  Devonshire,  the  Mersey,  and  the  Clyde,  are  very  much  of  the 
same  character.  The  Thames  is  a  floating  mass  of  impurity  and 
filth.  In  order,  upon  the  present  system  of  warping,  to  effect  an 
improvement,  it  is  necessary  that  the  land  to  be  warped  should 
be  lower  than  the  tide  by  which  it  is  to  be  covered.  But  it 
does  not  appear  to  me  irrational,  or  premature,  to  look  forward  to 
the  time  when  this  difficulty  shall  be  obviated.  As  I  shall  pres- 
CTtly  show,  two  immense  steam-engines,  one  of  sixty,  and  one 
of  eighty  horse  power,  which  I  had  the  pleasure  of  seeing,  and 
of  admiring  their  mode  of  operation,  clear  thousands  of  acres  of 
land  (at  a  moderate  expense,  compared  with  the  good  achieved) 
of  the  drainage  water.  Why,  by  the  same  mighty  power,  which 
is  fast  eflecting  immense  changes  in  all  the  departments  of  labor, 
may  not  this  mass  of  turbid  water  be  thrown  upon  lands  higher 
than  the  highest  tides,  and  there  held  fast  until  it  lets  go  the 
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riches  which  it  holds ;  and  thus,  in  all  accessible  places,  this  im- 
prorement  be  successfully  carried  on  ?  It  must  be  long  before  we 
may  look  for  such  great  enterprises  in  the  United  States ;  yet  the 
extraordinary  value  of  limd  here,  and  the  immenBe  amount  of 
capital  seeking  a  profitable  investment,  warnmt  almost  any  ex- 
penditure ;  and  the  permanent  utility  and  beauty  of  such  im- 
provements—  I  had  almost  said,  their  moral  sublimity- — ought  to 
stimulate  ingenuity,  labor,  and  skill,  in  every  quarter.  If  he  is  to 
be  pronounced  a  public  benefactor  who  makes  two  blades  of 
grass  grow  where  but  one  grew  before,  what  shall  be  said  of 
him  who,  by  the  boldness  of  his  enter^nise,  stays  the  proud 
waves  of  the  ocean ;  arrests  the  impetuous  current  laden  with 
plimder,  and  compels  it  to  disgorge ;  and  rescues  thousands  of 
acres,  over  which  the  waters  of  the  sea  spread  only  waste  and 
desolation,  and  compels  them  to  glitter  with  golden  grain,  —  in- 
stead of  the  hoarse  voice  of  the  beatii^  sea,  to  resound  with  the 
glad  notes  of  harvest-home,  —  and  the  extensive  plains  to  swarm 
with  an  industrious  population,  and  the  fields  to  be  crowded  with 
bleating  and  rejoicing  herds! 


XCV.  — AN   EXPERIMENT. 

I  ought  not  to  pass  over  an  experiment  I  witnessed,  in  East- 
bourne, Sussex,  of  making  a  productive  field  on  a  bed  of  shit^le. 
By  "shingle,"  it  may  be  necessary  to  explain,  for  some  of  my 
readers,  that  I  mean  the  heaps  of  small  and  worn  round  and  flat 
stones,  which  aie  thrown  up  by  the  sea,  and  constitute  often  the 
upper  portion  of  a  sea-beach.  A  considerable  piece  of  such  land 
was  enclosed  by  a  stone  wall,  and  mud  and  clay,  to  the  depth  of 
more  than  a  foot,  evenly  siHead  over  it.  It  was  then,  after  being 
properly  manured,  sown  with  wheat,  and  produced  a  good  crop, 
and,  when  I  saw  it,  was  covered  with  a  good  yield  of  grass. 
The  material  being  near,  the  expense,  though  considerable,  was 
not  over-la^e,  and  an  ample  remuneration  was  obtained.  It 
did  not  appear  to  suffer  from  drought,  es  one  would  have  sup. 
posed ;  though,  ordinarily,  few  things  suffer  from  drought  in  Eng- 
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land;  and  it  vas  done  by  a  benevolent  individua],  the  late  Mrs. 
Daries  Gilbert,  vho  was  full  of  works  of  active  good,  by  way  of 
flowing  that  even  the  most  barren  spots  might,  by  labor,  be 
made  productive ;  that  this  might  be  done,  in  many  situations 
the  most  unpromising,  with  a  full  return  for  the  labor  and  ex- 
penditure ;  and  that,  in  many  cases,  all  that  is  necessary,  to  enable 
the  poor  to  provide  for  their  own  necessities,  is  to  give  them  the 
opporttmity  of  exerting  their  own  powers. 


XCn.  —  STRAIGHTENING  A  RIVER. 

On  the  eastern  shores  of  England,  near  where  the  boundaries 
of  Lincolnshire,  Cambridgeshire,  and  Norfolk,  come  together,  and 
nmning  for  some  distance  to  the  north,  is  a  place  called  the 
Waak,  being  a  shallow  and  muddy  deposit,  which  is  left  bare,  to 
a  great  extent,  at  low  water.  Considerable  portions  of  this  have 
already  been  reclaimed.  Where  the  River  Nene,  at  the  southern 
psxt  of  this  Wash,  entered  into  it,  its  channel  was  narrow,  and 
crooked,  and  inconvenient  for  navigation.  By  laying  bunches 
of  f^ots,  at  low  water,  in  two  lines  at  a  proper  distance  from 
each  other,  so  as  to  form  two  walls,  — leaving  a  proper  width  for 
^e  river,  and  turning  the  channel  of  the  river  between  them,  — 
the  course  of  the  river  itself  deepens  the  chaimel,  the  mud  col- 
lecting among  these  fagots  fixes  them  down,  and  fbnns  two 
solid  banks ;  and  the  silt,  or  deposit,  collecting  on  the  outside  of 
these  walls,  soon  rises  above  high-water  mark,  and  presently, 
being  protected  against  the  irruptions  of  the  sea  by  cross  em- 
bankments, will  be  converted  into  productive  fields.  The  chan- 
nel of  the  river  is,  of  course,  now  made  perfectly  straight.  As 
the  silt,  and  slime,  and  mud  collect  among  these  walls  of  fagots, 
they  are  gradually  raised  to  a  sufficient  height ;  and,  by  the  time 
they  are  decayed,  the  banks  will  have  become  consolidated  wad 
permanent.  The  river  is  navigable  for  vessels  of  a  considerable 
size;  and  the  force  of  the  current,  being  now  confined  and 
directed  between  these  artificial  banks,  is  sure  to  keep  the 
cfaannel  free  and  deep.     A  large  tract  of  valuable  soil  will  thus 
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be  redeemed  fiom  the  sea.  The  Rev.  Dr.  Backkuid  and  myself 
were  conreyed,  by  the  politeness  of  the  Buperinteodent  of  theee 
works,  in  a  boat,  three  miles  down  this  artificial  river,  and  sym- 
pathized in  warm  admiiation  of  the  ingsnnity  and  success  of 
this  Doble  enterprise.  The  reoult  of  tfiis  great  work  is  not 
maely  to  deepen  the  rivei,  to  render  it  navigable,  and  to  zede«n 
a  large  extent  of  land  from  the  sea,  but  the  chatmel  famishea  a 
natural  drainage  for  the  very  extensive  fen  lands  above  on  the 
river,  and  in  the  vicinity  into  which  their  waters  will  natoially 
be  poured. 


XCVn— WORK  IN   IRELAND. 

In  Ireland,  on  the  River  Foyle,  below  Londonderry,  where  it 
widens  into  a  lake,  a  great  work  is  going  on  in  redeeming  a 
large  extent  of  land  from  the  sea.  At  the  recession  of  the  tide, 
an  extensive  surface  is  left  exposed.  The  plan  is  simply  to 
enclose  the  land  by  a  strong  «tone  wall,  or  embankment,  which 
will  effectually  exclude  the  aea.  The  work  is  as  yet  in  embryo, 
Uiough  a  large  extent  of  wall  is  visible.  I  was  told  it  would 
include  full  2500  acres ;  but  the  source  of  my  infoimatioo  was 
more  casual  than  authentic.  After  it  is  once  securely  enclosed 
and  brought  into  cultivation,  it  appeared  to  me  there  would  be 
no  difficulty  in  irrigating  at  least  a  considerable  portion  of  it,  by 
water  from  the  neighboring  bills.  I  do  not  know  that  Uiis  is  a 
part  of  the  pUm. 

The  examf^e  is  one  of  bold  enterprise,  and  is  undertaken  by 
one  of  the  city  companies  in  London,  who  have  la^  funds  at 
their  disposal.  Z  refer  to  it,  hoping  to  induce  my  readers  to 
reflect  for  a  moment  uptm  the  essential  differeoce,  in  the  invest- 
ment of  capital,  between  that  which  is  accumulative  and  pro- 
ductive, and  that  which  is  unp-odnctive  and  deteriorating.  If  a 
man  spends  one  hundred  thousand  dollars  in  the  erection  and 
adornment  of  a  house  far  beyond  his  needs,  the  capital  in- 
vested makes  no  return  ;  the  house  ia  liable  to  continued  wear 
and  decay ;  and  a  large  expenditure  is  required,  not  only  to  live 
in  keeping  with  the  establishment,  but  to  keep  up  the  establish- 
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ment ;  and,  if  some  aUowance  is  to  be  made  for  the  pleasure 
enjoyed  in  thii  display  of  the  owner's  vanity,  and  gratification 
of  his  pride,  it  mmt  be  regarded  aa  a  pleasure  not  of  a  high  char- 
acter, aod  almost  poisly  selfish.  On  the  othw  hand,  capital  ex- 
pended in  the  redemption  of  land  from  the  sea,  or  in  the  im- 
ptoTement  of  waste  lands,  becomes  at  once  recnperatire ;  the 
crops  soon  give  a  greatw  or  leas  return ;  production  quickens  and 
increases  i»odnction ;  power  in  this  case,  ai  in  many  oth«re, 
grows  by  the  action  of  its  own  enemies ;  useful  labor  is  called 
out ;  human  food  is  increased,  and  human  comfort  is  provided 
for.  The  eye  of  the  observing  travvller  rests  with  grateful 
delight  upon  these  beneficent  triumphs  of  human  art  and  in- 
dustry. The  performers  of  such  good  and,  oftentimes,  grand 
works,  in  the  works  themselves,  erect  to  their  own  honor  mon- 
oments  &r  more  glorious,  in  the  estimation  of  true  philosophy, 
than  equestrian  statues,  or  marble  mausoleums,  or  even  the 
mighty  pyramids  of  Cairo  —  the  altars  where  human  toil  and  life 
were  recklessly  and  criminally  sacrificed  to  despotic  pride,  and 
to  an  ambition  of  renown  which  has  no  place  among  those  vir- 
tues which  truly  adorn  and  elevate  our  nature ;  a  desire  of  a 
vain  immortality,  which,  in  this  case,  seems  to  have  met  with  a 
remarkable  moral  retribution,  in  that  even  the  names  of  the 
founders  o(  these  wonderful  erections  remain  beyond  the  de- 
cif^rit^  of  human  skill. 


XCVm.  —  DRAINAGE. 

I  come  DOW  to  ^leak  of  one  of  the  cardinal  improvements  in 
English  husbandry.    I  mean  the  drainage  of  the  soiL 

I.  Tbk  IiGPOBTAMCE  oT  XhiAiNmK. — It  h^fpens  with  water, 
as  with  that  other  most  important  and  useful  dement  in  nature, 
fire,  that,  while  under  certain  conditions  it  is  indispensable  and 
most  beneficial,  under  others  it  becomes  {wejudicial  and  destruc- 
tive. Water  is  an  essential  element  in  vegetatiou,  and,  supplied 
under  proper  uid  favomble  circumstanceB,  is  most  conducive  to 
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its  luzariance  and  productiTeness ;  but  in  excess,  it  it  either 
wholly  destructive,  <»  jvoduces  only  that  which  is  worthless  ot 
pernicious.  Every  one  knows  this;  but  it  does  not  come  within 
my  province  to  go  into  a  philosophical  discussion  of  the  jaop&c- 
ties  of  water  as  a  constituent  of  vegetation,  or  of  the  modes  in 
which  it  is  supposed  to  operate.  Aa  excess  of  water  in  the  soil 
(veveots  the  access  of  the  air,  which  is  essential  to  the  health  of 
the  plants.  It  reduces  the  temperature  when  it  becomes  stag- 
nant in  the  soil.  It  favors  the  approach  of  frost,  so  that  crops 
are  ofien  cut  off,  in  low  places,  which,  but  for  the  wetness  of 
the  soil,  would  otherwise  have  been  fully  and  seasonably  ma- 
tured. It  renders  the  working  of  the  soil  difficult  and  labo- 
rious, and  very  often  impossible. 

The  removal  of  an  excess  of  water  from  the  land  is  the  object 
of  drainage,  as  the  throwing  of  water  over  the  land  is  the  object 
of  that  other  great  and  most  beneficial  operation  of  husbandry, 
irrigation,  of  which  I  shall  speak  in  its  proper  place. 

Lands  may  be  injured  from  excess  of  water  in  three  different 
ways ;  first,  from  being  flooded  by  the  tides  of  the  sea ;  second, 
by  permanent  springs  in  the  land  ;  and,  third,  from  the  retentive 
character  of  the  soil,  holding  fast,  like  a  sponge,  the  rains  which 
fall ;  and  perhaps  from  the  formation  of  the  land  —  the  water 
having  no  chance  to  escape.  These  causes  may  operate  singly, 
or,  to  a  degree,  in  combination.  There  are  cases  in  which,  where 
the  sea  itself  does  not  reach  the  lands  directly,  yet  it  forces  back 
sometimes  a  fresh-water  stream,  by  which  the  land  is  flooded, 
and  the  same  injurious  effects  are  produced. 

Much  land  in  every  country  is  perfectly  useless  and  worthless 
from  these  several  causes.  The  question,  however,  whether  the 
drainage  of  it  will  prove  remunerative,  involves  a  variety  of  con- 
siderations, and  many  of  a  strictly  local  character,  wtich  must 
be  taken  into  view  by  persons  who  propose  to  undertake  the 
drainage  of  tfaeii  lands,  but  upon  which  it  would  be  impossible 
for  me  to  enter.  There  are  considerations,  connected  with  the 
subject,  which  are  not  to  be  measured  by  a  pecuniary  standard, 
but  whose  importance  cannot  be  over-estimated.  I  mean,  for 
example,  such  as  refer  to  the  health  of  the  country.  The  fogs 
and  dampness,  arising  from  wet  and  uodrained  lands,  are  a  pro- 
lific source  of  ill  health  and  sickness.  Tracts  of  land  in  Eng- 
land, which  were  liable  to  fevers  and  agues,  and  consumptions, 
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by  a  complete  drainage  have  become  salubiious,  and  are  now 
upoB  SQ  average  standard  of  loi^vity  with  other  parts  of  the 
country.  The  question  of  the  expediency  of  draining,  in  some 
CMes,  resolves  itself,  as  in  the  case  of  the  redwnption  of  peat  or 
other  waste  lands,  into  a  questioo  of  the  value  (^  the  land  after 
being  reclaimed.  The  cost  of  drainage  may,  in  some  instances, 
be  more  than  the  land  is  worth  after  the  drainage  is  effected,  or 
it  may  be  quite  equal  to  its  value ;  but,  if  it  be  worth  nothing  in 
its  nndrained  condition,  the  operation  may  be  considered  as  an 
actual  poTchase  of  the  land ;  and  the  real  satis^tioD  which  a 
good  mind  finds  in  effecting  such  improvements,  and  the  useful 
emi^oyment  of  labor,  and  the  productive  investment  of  capital, 
may  all  operate  as  reasonable  and  strong  inducements  to  such 
undertakings. 

2.  Ektekt  or  DaAnuAE,  twt>  ExBAHKuein  aoaihst  the  Ska. 
— The  tracts  of  land  which  have  been  redeemed  by  drainage  of 
the  first  kind  referred  to,  in  England,  are  very  great.  I  mean 
now  to  speak  of  lands  which  were  either  covered  by  the  sea  at 
every  tide,  or  by  occasional  overflowings,  or  by  tbe  rivers  which 
bounded  these  lands  being,  at  occasifmal  high  tides,  forced  back, 
to  the  overflowing  of  the  adjacent  lands,  or,  otherwise,  by  the 
waters,  irom  higher  grounds,  which  flowed  into  these  lands,  not 
firwling  a  ready  exit  into  the  sea.  These  lands,  which  were 
thus  rendered  mere  bogs,  in  many  cases  scarcely  accessible,  ix, 
otherwise,  only  wastes  producing  nothing,  have,  by  drainage 
and  cultivation,  become  the  most  |wodnctive  in  the  kingdom. 

I  have  a  good  deal  of  diffidence  in  stating  the  extent  of  these 
redeemed  lands,  because  I  have  not  found  it  potaiUe  to  authen- 
ticate, Bs  fnlly  and  as  exactly  as  I  could  wish,  the  statements 
which  have  been  made  to  me,  and  I  am  a  little  at  a  loss  as  to 
the  geography  of  the  district  The  level  of  Aochtdme  district 
is  re{seeented  as  containing  50,000  acres.*     This   amount   is 

*  *niel0V0lof  Andudtne  conriatBofatKetoTlow  hnd,  ntiMted  ob  theBontli 
■de  (f  Ae  Rbec  HiudMr,  aboBt  ten  milea  Mow  ito  jmnMiaa  with  die  Rivw 
TmA,  and  ooiAaiw  about  SO^OOO  toK*  of  load,  of  which  oal;  about  17,000  acies 
Me  rabject  to  taxation.  The  district  is  bounded  on  Hm  east  b7  an  eto?ated  nige 
tf  chalk  hills,  extending  from  the  Humber,  Ga  a  diitanee  of  neariy  twenty-four 
■dlsB  north  and  SMith ;  ahcnt  100^000  acres  of  tfae  Itod  of  thii  ridge  drain  into 
tbe  Anchafane.    On  the  went  there  is  an  inferior  ridge  of  oSlite  and  sandy  licos- 
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liable  to  be  covered  by  the  streams  f  owing  into  it  in  time  of 
flood.  "  The  Anchohne  ralley,  for  the  most  part,  lies  below  the 
level  of  high-water  mark  of  spring  tides.  It  is  probable  that  at 
no  very  distant  period  it  was  overflowed  by  the  tide.  The  moQth 
of  the  River  Anchohne,  emptying  into  the  Humber,  would  fre- 
quently become  blocked  up  by  the  deposit  of  alluvial  mattw, 
and  thus  the  drainage  water  from  the  interior  would  be  ob- 
structed, so  that,  at  times,  the  level  would  be  comj^etely  inun- 
dated, and,  even  under  the  most  favorable  circumstances,  would 
never  be  properly  drained,  and  necessarily  become  a  vast  stag- 
nant marsh,  more  or  less  intersected  with  streams  and  pools  of 
water,  according  to  the  particular  slate  of  the  season,  and  the 
ever-varying  condition  of  the  River  Humber,  into  which  it  dis- 
cbarges its  water."  The  Bedfordshire  level  is  stated  to  contain 
300,000  acres ;  and  a  company  is  now  formed,  who  propose  to 
redeem  150,000  acres  more.  They  have  already  begun  their 
operations.  All  these  tracts  are  on  the  north  and  north-eastern 
side  of  England,  and  adjacent  to  each  other. 

I  have  been  through  a  very  considerable  portion  of  this  dis- 
trict ;  and,  where  formerly  the  lands  were  covered  with  the  tides, 
or  otherwise  rendered  inaccessible  or  incqnble  of  cultivation 
from  their  wetness,  populous  villages  are  now  found,  and  farm- 
houses, surrounded  with  cultivated  fields  in  a  state  of  the  highest 
productiveness,  meet  the  eye  continually.  The  whole  amount 
drained  and  redeemed  is  stated  to  be  full  500,000  acres. 

3.  The  AtrcHOun:  Drainaoe.  —  The  commencement  of  the 
great  work  by  which  these  lands  have  been  drained  dates  back 
to  an  early  period.  There  are  said  to  exist  in  England,  particu- 
larly on  the  banks  of  the  Thames,  works  of  embankments,  to 
exclude  the  water  &om  the  land,  which  were  made  by  the  Ro- 
mans. The  plan  for  redeeming  these  fen  lands  was  laid,  and  its 
execution  commenced,  as  early  as  the  middle  of  the  thirteenth 
century.    Its  most  important  improvements  were  commenced 

Btone  hills,  iritich  diridee  it  from  the  valley  of  tiie  Trent ;  ftboat  50,000  actes  of 
this  ridge  dnin  also  into  the  Anchohne.  On  the  souUi  it  is  bounded  bj  a 
low  ridge  of  diluvial  hilla,  which  divides  it  &om  the  v&llej  of  the  Withun ;  and 
on  the  north  ia  sitoated  the  River  Humber ;  ao  that  the  total  quanti^  of  land 
draining  into  the  Ancholoie  maj  be  said  to  be  about  300,000  acree."  —  Jovm^ 
efSoekts  Iff  CM  Bngauxrt. 
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later  than  the  midiUe  of  the  last  century.  Some  of  the  earlieat 
improyements  wete  the  woik  of  iadividual  enterprise.  A  gentle- 
mao  of  capital  ondertook  the  dnuoiag  of  a  large  extent  of  land, 
apon  condition  that,  if  he  effected  the  drainage,  according  to  his 
contract,  a  certain  amount  of  the  land  so  redeemed  was  to 
accrue  to  him,  by  way  of  remuneration.  Later  improvements 
were  effected  under  the  direction  of  companies  associated  by  an 
act  of  government  for  that  purpose,  and  empowered  to  assess  a 
tax  for  ihe  accompli^ment  of  their  object. 

If  ve  take  the  district  of  the  Ancholme  River,  and  describe  it, 
it  will  pfeaent  a  favorable  opportunity  for  considering  the  whole 
subject.  The  Ancholme  is  a  small  and  sluggish  river,  emptying 
into  the  Humber  at  some  distance  &om  the  sea,  but  not  above 
the  influence  ot  the  tides.  The  Humber,  being  a  lai^r  river 
than  the  Ancholme,  in  its  high  coarse  of  tides  forced  back  the 
River  Ancholme  on  to  the  ^t  lands  in  its  neighborhood,  to  theii 
min  as  far  as  cultivation  was  concerned ;  and  the  level  was  often 
flooded  by  water  from  the  hills,  brought  down  by  several  streams 
which  emptied  into  the  Ancholme.  The  River  Ancholme  was 
likewise  used  for  purposes  of  navigation,  several  villages  being 
reached  by  it.  Three  points  were  then  to  be  kept  in  view,  in 
any  improvement  which  should  be  undertaken.  The  first  was, 
to  preserve  the  navigation  of  the  river ;  the  second,  to  exclude 
the  tides ;  the  third,  to  prevent  the  land  from  being  flooded  from 
the  rivers  or  small  streams  which  came  from  the  neighboring 
hills  upon  the  level.  Under  the  direction  of  scientific  and  skil- 
ful engineers,  these  objects  have  been  accomplished. 

By  a  sufficient  embankment  at  the  mouth  of  the  river,  the 
entrance  of  the  tides  was  effectually  prevented.  But  a  sluice- 
way, or  lock,  was  constructed  here  for  the  admission  of  vessels  of 
such  size  as  the  river  was  capable  of  receiving,  and  the  bed  of 
the  river  was  straightened  and  enlarged.  In  order  to  receive  the 
waters  from  the  high  grounds,  canals  of  a  suitable  size  were 
formed  on  each  side  of  the  level,  which  intercepted  the  water  in 
its  descent,  (and  are  vulgarly  called  eatch^ains,)  and  conveyed 
it  to  a  point  where  it  was  poured  into  the  Humber,  and  so 
reached  the  sea.  In  order  to  prevent  the  dirt  washed  from  the 
neighboring  high  lands  from  being  poured  into  this  canal,  weirs, 
or  dams,  were  raised  across  these  small  streams,  in  the  course  of 
their  descent,  where  this  mud  would  be  deposited ;  and  it  might 
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then  be  taken  out  by  ^e  tannen  for  the  porpose  of  enncfaing 
their  land.  These  "  caich-irater  drams,"  as  tbey  may  be  called, 
afford  EUioiher  singular  advantage.  Tbe  water  leceived  in  them 
is  fre^  -wOteT,  atkd  they  furnish  an  ample  su{^y,  io  their  whole 
course,  for  purposes  for  which  it  may  be  wanted.  It  has  been 
suggested  that,  in  some  cases,  it  m^ht  be  used  for  purpoees  of 
irrigation,  though  I  saw  do  ezamjrfes  of  this  application  of  it 
An  eminent  engineer,  Mr.  Smith,  of  Deanston,  has  suggested 
that  "  it  would  be  practicable  to  make  use  of  the  high  land  water, 
collected  in  the  catch-water  drains,  for  working  water-wheels, 
either  for  draining  the  lowra'  fens,  if  any  existed,  where  natural 
drainage  was  im[»acticable,  or  for  other  useful  purposes,  either 
of  agricultnre  or  manufactures." 

At  the  sluice-way  or  entrance  into  the  Ancholme,  large  gates 
are  erected,  which  open  with  the  ebbing,  tmd  close  with  the 
fiooding  tide,  thus  preventing  the  access  of  the  tide,  exceptii^  at 
{Measure,  and  &voring  the  egrras  of  superfluous  water  at  the 
desert  of  the  tide.  It  is  deemed  desiiable,  in  (heie  cases,  that 
water  in  tbe  main  drains  should  never  rise  higher  than  within 
four  feet  of  the  surface  of  the  soil.  This,  while  it  leaves  an 
ample  soil  for  cultivation,  gives  an  opportunity  of  cutting  cross 
drains  into  the  main  drain,  and  at  right  angles  widi  it,  whem 
these  is  any  supeitiuous  water  in  the  soil  to  be  drawn  off.  To 
this  kind  of  diains  I  have  already  referred,  in  speaking  of  tbe 
redwnjrtion  o{  peat  lands  in  Xjncolnshire. 

4.  Embancmekts  AGAinsT  i.  RrvER,  Ain»  Discbakqs  or  Water 
.  MY  STciH-EKaiNES.  —  Thoro  are  cases  in  whidi  a  river  requires 
to  be  embanked  out,  and  its  ovnflowings  upon  tbe  adjoining 
lands  prevented,  by  what,  in  a  similar  case  at  New  Orieans,  is 
called  a  levee.  Here  the  great  River  Mississii^  flows  high 
above  the  city  ;  and  the  city  is  protected  from  its  invasion  by  a 
high  embankment,  partly  natural — that  is,  made  &om  the  deposits 
of  the  river,  — and  partly  artificial,  and  extending  high  shove  tbe 
city,  ai>d  guarded  against  being  broken  in  upon  with  tfie  greatest 
care.  In  a  simitar  way,  a  river  is  sometimes  conducted  through 
a  drained  fea,  the  sur&ce  (^  whi<di  is  below  tbe  river.  The 
course  o£  the  river  is  straightened  by  high  embankments  being 
thrown  up.  The  ear&  to  form  these  embankments  is  taken 
irom  the  drained  side  of  the  embankment;   and  thus  a  deep 


byGoogIc 


ditch  is  formed,  at  its  base,  through  its  whole  length.  This 
ditch  itself  serves  to  receive  the  waste  waters  from  the  dmbed 
land ;  bat  as  they  have  ao  chance  of  escape,  unless,  in  some 
cases,  hy  a  tuimel  formed  under  the  river,  and  conveying  them  to 
a  lower  locality,  and  when  rising  nearer  than  within  four  feet  of 
the  surface  of  the  drained  land,  affecting  injuriously  its  condition, 
a  steam-engine  is  employed  to  raise  and  discha^e  the  water,  and 
thus  relieve  the  land  from  it.  This  was  formerly  attempted  by 
.windmills,  which  could  of  course  not  be  depended  on,  and  were 
both  expensive  and  ineffectual.  It  is  now  done  by  steam-engines. 
These  move  a  power-wheel  of  large  diameter,  which  revolves  in 
a  chamber  walled  with  stone,  resembling  the  lock  of  a  canal,  in 
which  it  moves  with  great  precision,  and  so  as  barely  to  clear 
the  sides.  The  water  is  forced  up  on  the  paddles,  and,  at  a  suf- 
ficient height,  is  thrown  over  the  bank  or  gate  into  the  river. 

6.  The  DEEpiKa  Peh.  —  At  PodesJiole,  which  I  visited,  there 
are  in  operation  two  steam-engines  of  the  most  beantifiil  con- 
struction —  the  one  of  sixty,  and  the  other  of  eighty  horse  power ; 
and  these  are  effectual  to  the  draining  of  40,000  acres  of  what 
is  called  the  Deeping  Fen.  The  upper  part  of  these  lands, 
which  are  thus  drained,  was  peat  meadow  ;  the  lower  part  was 
salt  marsh.  These  lands  are  now  in  the  highest  degree  produc- 
tive ;  producing  fine  crops  of  wheat,  oats,  potatoes,  and  swedes, 
besides  furnishing  the  very  best  of  pasturage  and  hay  land. 
There  is  found  to  be  a  difference  in  the  qualities  of  the  grass ; 
the  lowest  lands  are  fed  with  sheep,  and  the  highest  with  cattle. 
Barley  is  not  cultivated  on  these  lands ;  but,  besides  the  crops 
above  mentioned,  mustard,  woad,  and  chiccory,  are  extensively 
cultivated.  Four  crops  of  wheat  have  been  taken  in  succession 
from  these  lands,  without  manure.  As  the  last  crop  was  less 
than  the  foimer,  the  luid  was  then  laid  down  to  grass.  The 
rent  of  these  lands  is  38s.  and  40  s.  per  acre  ;  but  this  must  be 
considered  as  a  moderate  rent  for  lands  so  valuable.  By  means 
of  these  steam-engines,  the  water  is  kept  down  to  the  desired 
level.  It  is  not  found  necessary  to  work  them  at  all  times,  and 
the  power  is  sufficient  to  meet  any  extraordinary  emergency. 

6.  Tbb  Mdstoh  DiuiHAax.  —  These  improvements  are  so 
extraordinary,  and  I  may  say  so  truly  magnificent,  that  I  shall 
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bfl  excused  for  dwelling  looger  upon  them,  and  for  giTing  aontB 
communications,  with  which  my  personal  friend,  Sir  George 
Cayleyi  who  has  been  largely  concerned,  has  been  kind  eaoi^h 
to  favor  me. 

"  The  general  plan  of  the  Muston  drainage,  intended  to  drain 
about  10,000  acres,  near  Scarborough,  might  be  thus  stated. 
The  small  rivers,  Hartford  and  Derwent,  with  several  brooks, 
held  their  courses  through  an  extensiTe  marsh,  and,  in  times  of 
heavy  rain,  thay  overflowed  their  banks,  and  flooded  the  land  to 
a  great  extent  No  expense  whatever  was  incurred  for  cutting 
channels  deep  enough  to  convey  away  the  flood-waters  of  these 
rivers  or  brooks ;  but  they  were  allowed  to  keep  their  ancient 
levels,  and  embankments  were  made  near  them  on  each  side,  by 
cutting  deep  back  drains,  for  carrying  the  dead  water  from  the 
lands,  and  casting  up  the  soil,  excavated  from  them,  on  to  the 
sides  next  the  rivers  or  brooks.  By  this  ^ocess,  all  the  great 
body  of  water  was  conveyed  in  times  of  flood,  within  these 
embankments,  to  the  lowest  outfisdl ;  and  the  deep  cutting  which 
was  considered  the  sine  qua  non  of  an  efficient  drainage,  and 
the  expensive  part  of  it,  was  entirely  confined  to  such  moderate- 
sized  drains  aa  were  sufficient  to  convey  the  dead  water  from 
the  land.  Another  practical  advantage  of  the  deep  back  drains 
being  contiguous  to  the  embankments,  was  that,  when  they 
received  any  injury  from  cracking,  after  long  droughts,  or  the 
burrowing  of  moles  and  water-rats,  and  thus  permitted  the  flood- 
water  to  pass  in  some  degree  Enough  them,  the  back  drains 
interrupted  it,  and  preserved  the  land  from  injury." 

7.  Drautaok  at  Scovpton.  —  In  addition  to  the  above,  I  will 
give  the  account,  with  which  he  has  also  &vored  me,  of  the 
draining  of  his  own  private  estate  at  Scompton. 

"  With  respect  to  the  leading  features  of  drainage,  on  the  great 
scale  of  operations,  I  sent  you  some  reports  of  the  Society  of 
Civil  Engineers,  in  which,  near  the  end  of  the  papers,  you  have  a 
short  account  (given  above)  of  the  [vinciple  I  previously  named 
to  you  as  having  been  applied  in  draining  my  own  estate  at 
Scompton,  of  which  place  you  had  spoken  in  your  first  number, 
with  reference  to  other  matters.  As  there  is  no  plan  or  section 
of  these  drains  given,  and  as  the  subject  is  of  first>rate  agricul- 
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total  importance,  I  will  give  yon  these  in  a  rotigh  way,  laffieient 
to  make  the  oiatter  intelligible  at  a  glauoe." 


"  Suppose  A  to  be  the  section  of  the  bed  of  a  brook  of  living 
water,  ninaing  through  a  marsh,  which  ordiDarily  keeps  within 
its  banks,  and  that  this  section  contains  any  given  number  of 
■quare  feet  —  say  30.  Then  estimate,  from  the  best  authority, 
what  section  would  convey  its  highest  floods,  and  suppose  it,  for 
example,  to  be  four  times  the  usual  bed,  or  120  square  feet. 
Then,  as  the  banks  should  not  be  calculated  to  hold  more  than 
four  feet  depth  of  water,  they  must  be  placed  at  -^f^,  or  40  feet 
apart ;  and  the  back  drains,  B  and  C,  will  be  placed  so  as  to 
form  the  embankment  D  and  E,  thrown  up  from  their  excava- 
tion at  the  required  distance  from  each  other.  It  is,  however, 
better  in  practice  to  give  most  ample  room  between  these,  as  it 
ia  much  «ifer,  in  times  of  flood,  to  pennit  the  water  to  spread  over 
mora  land,  and  be  shallow  against  the  banks,  than  to  spare  the 
land,  and  have  deep  water  ready  to  take  fearful  advantage  of  any 
flow  or  derangement  in  them,  consequent  upon  cracks  from  long 
periods  of  dry  and  hot  weather,  or  the  burrowing  of  weiter-rats 
and  moles,  6k." 

"  The  meandering  nature  of  the  rivers  and  brooks,  in  ]ow 
marshes,  often  leads  them  into  courses  disadvantageous  for  con- 
veying the  whole  mass  of  the  dead  water,  collected  in  the  back 
drains,  irom  the  lands  drained  into  them ;  and  although  it  is  best 
to  let  them  pretty  strictly  accompany  the  rivers  or  brooks,  yet, 
when  there  occurs  a  better  outlet  at  the  termination  of  the 
drainage  on  one  side  of  the  river  or  brook  than  on  the  other,  it 
may  be  necessary  to  connect  these  drains,  under  the  brook  or 
river,  by  a  cirouliur  or  other  brick  tunnel.  Cases  also  occur 
where  biooks,  with  their  accompanying  embankments  and  side 
drains,  have  their  n&tuial  course  into  rivers  with  the  same 
aocompaniments  as  in  the  sketch  "  on  the  next  page. 

"  Here  it  becomes  necessary  to  lay  a  tunnel  of  sufficient  size  to 
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conrey  all  the  water  of  the  back  dmins,  OD  the  side  next  the 
brook,  under  it,  as  shown  in  the  former  sketch,  and  here  by 
dotted  linos." 


I....BKk  Dnln.  l  T . . . . Tmuiel.  j  R.-.-Rim. 

R....Bnwk.  I  E....EnbukinEDL  I  N . . . . Nalunl  Boil. 

"  These  tunnels  are  rather  costly;  but  being,  in  most  cases, 
few  in  number,  form  no  great  objection  to  what,  in  all  other 
respects,  is  the  most  cheap,  and  often  the  only  effectual  plan  of 
drainage  in  ezteDsive  marshes.  When  the  back  drains,  in  ordi- 
nary seasons,  have  the  surface  of  their  water  about  four  feet 
lower  than  the  natural  soil,  it  gives  sufficient  fall  for  effectually 
draining  the  adjacent  land  by  the  usual  ditches,  under-diains.  Sec. 
Where,  on  a  minor  scale,  bogs  are  fed,  at  the  foot  of  rising  grounds, 
irom  springs  below  the  sur^e,  it  has  been  found  impracticable 
to  drain  them,  but  by  intercepting,  by  a  very  deep  catch-water 
drain,  the  springs  from  entering  the  bog.  No  drains,  however 
deep  or  large,  below  the  bog,  will  dry  the  land,  for  it  has  to  pass 
through  the  land,  and  cause  it  to  be  a  bog  before  it  is  led  off." 

"  P.  S.  It  has  occurred  to  me  that  you  ought  to  be  aware 
how  extensively  steam  power  has  been  employed,  in  Lincoln- 
shire and  other  flat  counties,  in  drainii:^  land  where  the  natural 
&11  is  insufficient.  My  own  case  at  Scampton  reminded  me  of 
this ;  for  although,  when  I  first  drained  that  estate  in  the  way  I 
hare  described,  there  was  a  sufficient  out&U,  yet,  when  my 
oe^hbors  began  to  find  out  the  benefits  of  diaining  their  land, 
they  embanked  against  me  ;  and  thus,  in  time  of  flood,  my  old 
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outlet  was  inefficient,  and  I  hare  been  obliged  to  eke  out  my 
ftHrmei  drainage  by  expending  six  or  seren  bundled  pounds  in  a 
twelve-borse  power  steam-engine,  which  has  proved  quite  Buf- 
ficient  to  keep  the  estate  dry  in  the  highest  floods.  I  believe 
there  are  about  400  acres  of  land  subject  to  flood,  without  the 
means  of  keeping  it  out.  The  steam-power  is  applied  to  a  sim- 
ple water-wheel  turning  freely  in  a  walled  watercourse,  which 
terminates  in  a  curve,  which  rises  over  the  top  of  the  embank- 
ment, necessary  to  keep  out  the  flood-water  of  the  river  that 
flows  below  the  estate." 


"  The  power  is  so  adjusted  as  to  give  the  water  in  the  drain 
just  sufiScient  velocity  to  rise  over  the  embankment ;  and  the 
wheel  d  oes  not  touch  the  walled  trough  in  which  it  works,  either 
on  the  sides  or  bottom,  so  (hat  there  is  no  friction  but  on  its  axis. 
I  am  informed,  where  these  engines  have  been  employed  exten- 
sively for  otherwise  unreclaimed  morasses,  the  expense  is  trifling, 
compared  with  the  profits  of  the  land  thus  brought  into  culti- 
vation." 

8.  Draim AOE  IN  NoTTiKaaufBBiRE.  —  A  tract  of  land  of  about 
6000  acres,  in  Nottingham^ire,  on  the  northern  boundary  of  this 
county,  called  The  Cars,  haa  been  drained  in  a  similar  way. 
The  general  impression  is,  that  the  sea  once  flowed  over  this 
territory.  Half  a  century  ago,  this  morass  was  first  attempted  to 
be  brought  into  cultivation.  At  that  time  it  was  absolutely  a 
bog,  and  no  horse  could  be  used  in  ploughing  it.  The  first 
attempts  at  draining  it  were  not  successful.  "  In  1828,  a  stnam* 
engine  was  erected,  of  forty-horse  power,  at  a  cost  of  £6000,  for 
Ming  the  water  by  a  wheel.  The  engine  is  placed  upon  the 
main  drain,  about  three  quarters  of  a  mile  from  the  River  Trent, 
into  which  the  drainage  of  these  C^u^  empties  itself;  but,  unfor- 
voi-  II.  7 
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tuDately,  vfhea  h^h  tides  floved  up  that  river,  there  was  frequent 
interruption  to  the  drain^e,  from  the  water  in  the  rirer  being 
higher  than  that  in  the  drain ;  and  it  would  have  flowed  in  upon 
the  Cars,  bad  not  flood-gates  prevented  it.  By  placing  the  engine 
at  some  distance  from  the  Trent,  a  reservoir  was  then  formed  in 
the  main  drain,  within  that  space  flanked  by  high  banks ;  and  so, 
by  hfting  the  water  into  this  reserroir,  to  a  higher  level  than  the 
water  of  the  Trent,  it  is  enabled  to  fall  into  that  rivet  at  all 
times."  • 

9.  Drunaoe  at  Wisetok.  —  I  will  insert  here  a  brief  notice 
of  a  drainage  effected  by  the  late  estimable  Lord  Spencer,  on  his 
estate  at  Wiseton,  in  Nottinghamshire,  by  means  of  an  eight- 
horse  power  steam-engine. 

"  Five  hundred  acres  of  swampy  meadow  land,  lying  on  both 
sides  of  the  River  Idle,  and  nearly  as  low  as  the  bed  of  it,  beai^ 
ing  only  coarse  aquatic  grasses,  of  little  value,  not  worth  more 
than  15  9.  an  acre,  to  rent,  are  now  worth  full  2S  s.  The  cost  of 
the  engine  was  £520;  the  necessary  buildings,  and  iron  pipe 
(twelve  inches  in  diameter)  lying  under  the  bed  of  the  river, 
£400.  For  this  outlay  of  capital,  and  the  annual  expenses  of 
coals,  and  labor  to  work  the  engine,  not  exceeding  £60,  there  is 
an  increased  annual  value  of  £250,  on  this  part  of  the  estate. 
Besides  this,  the  engine,  whilst  throwing  up  the  water  to  con- 
vey it  into  the  river,  grinds  the  corn;  cuts  turnips,  hay,  and 
straw ;  pumps  water  for  the  cattle,  in  the  yards  and  houses,  —  and 
would,  if  required,  thresh  all  the  com.     Had  there  been  a  thou- 

*  "The  wheel  for  lifting  the  water  revolrea  between  two  stane  walia,  in  a 
space  of  about  27  inches  wide,  throu^  which  the  whole  of  tbe  water  ie  drivea. 
The  wheel  ilself  ia  fanned  of  cast  metal  eides,  with  wooden  pftddlee  between, 
placed  ingeniously  at  a  certain  angle,  which  enables  the  wheel  to  lift  the  water 
abore  ita  own  centie :  thus  a  wheel  of  33  teet  diameter  creates  an  aitlGcial 
drainage  equal  to  more  tban  its  TadiuB  of  I6i  feet  Flood-gates  are  again  placed 
immediately  before  the  wheel,  to  prevent  the  water  coming  back  on  the  wheel 
ceasing  to  revolver  Absolute  command  of  the  water  is  now  effected ;  and  a  pro- 
Tision  has  been  made,  of  incalculable  value  to  the  occupier  of  these  Cais,by  intio- 
ducing,  during  the  summer  months,  water,  fiom  the  adjoining  River  Idle,  as  a 
•npplj  for  the  stock." 

"  Tbe  total  cost  of  two  engines,  for  die  puipose  of  this  diunage,  has  been  little 
less  than  £13,000,  and  the  annual  expenditure  of  working  the  engines,  and  cleans- 
ing the  drains,  is  from  3  s.  to  4  b.  per  acre." —  Coiringhimi't  Report  of  ^^p-ieut- 
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8Bod  or  more  acres  of  the  land,  the  engine  would  hare  drained 
it,  with  scarcely  any  additional  expense."  * 

10.  Gru>deu&  un>  Yal-us  of  these  Impbovehbnts.  —  I  hare 
had  pecuiiai  pleasure  in  giving  my  readers  an  account  of  these 
magnificent  improvements.  They  present  most  striking  and 
beautiful  examples  of  the  application  of  capital,  labor,  and  skill, 
in  the  actual  creation  of  wealth,  and  of  wealth  itself  of  a  redu- 
plicative character,  and  full  of  beneficent  and  enduring  results. 
Thousands  and  millions,  the  produce  of  severe  toil,  are  often 
wasted  upon  useless  bawbles,  upon  idle  pageants,  upon  objects 
of  more  luxury  and  psxade  ;  and,  when  the  sun  goes  down,  the 
show  passes  away  as  a  mere  dream.  I  say  nothing  of  the  moral 
results  of  such  exhibitions,  which  are  but  too  often  not  indifi'erent 
merely,  but  pernicious.  But  here  we  witness  the  glorious  and 
enduring  triumphs  of  art  and  science  ;  the  useful  application  of 
labor;  (he  means  of  human  subsistence  and  comfort  largely 
extended ;  the  waste  places  enriched,  the  barren  made  fruitful ; 
the  solitude  peopled ;  a  wide  territory  peaceiully  rescued  from 
the  sea,  and  converted  into  the  abodes  of  industry  and  plenty ; 
and  desolate  sands  and  sunken  bogs  transformed  into  cultivated 
fields,  waving  with  golden  harvests. 

11.  Relation  of  these  Ihprovekents  to  the  United  States. 
—  It  may  be  thought  that  such  impiorements  as  these  can  hardly 
be  looked  for  in  the  United  States  for  centuries  to  come,  and 
while  so  many  millions  of  public  and  unappropriated  lands,  of  the 
richest  description,  remain  to  be  had  at  the  cheapest  rates.  I  am 
not  of  this  opinion.  The  vdue  of  lands  is  materially  affected  by 
their  situation.  Excepting  in  extraordinary  fluctuations,  or 
seasons  of  inflated  speculation,  prices  hare  always  a  tendency  to 
equalize  themselves,  and  to  become  conformed  to  actual  values. 
If  land  in  the  immediate  neighborhood  of  a  city  is  worth  three 
hundred  dollars  per  acre,  white  land  in  one  of  the  Western  States 
may  be  purchased  at  the  government  price  of  one  dollar  and  a 
quarter  per  acre,  it  is  because  the  advantages  growing  out  of  the 
position  of  the  one  or  the  other  differ  in  a  corresponding  degree. 
In  the  neighborhood  of  some  of  our  large  and  growing  cities,  —  of 

•  HUliBid^  PiMlkal  FarmiDg. 


byGoogIc 


76  EUEOFEAM    iaBtctn.TumE. 

Mew  York,  and  it  may  be  said,  too,  of  Boston,  tor  example,  —  there 
aie  eztenaire  tracts  of  land,  (in  some  caaea  constantly  ntorated 
with  water,  and  rendered  comparatively  worthless ;  in  otheis, 
Tisited  regularly  by  the  tide,  and  producing  an  inferior  herbage, 
that  might  be  exchanged  for  what  would  be  far  mcwe  ralua- 
ble,)  which  might  be  embanked  and  drained,  and  reduced  to 
oultiration,  for  on  expense  which,  under  such  circunutaoces, 
their  enhanced  and  constantly-increasing  value  would  much 
more  than  repay.  Such  examples  as  I  hare  described,  if  they 
have  no  direct  application  to  the  United  States,  cannot  be  with- 
out a  moat  salutary  influence  in  stimulating  inquiry  and  effort ; 
in  inducing  reflecting  and  inquisitive  minds,  and  men  of  bold 
enterprise,  to  look  about  them,  and  discover,  if  possible,  what 
means  are  within  their  reach  of  remedying  evils  under  which 
they  labor,  of  honestly  improving  their  own  condition,  and  with 
that,  of  course,  the  welfare  of  the  community. 

English  husbandry,  on  account  of  a  diversity  of  climate  and 
soil,  and  because,  likewise,  of  many  circumstances  in  our  social 
condition,  may  not  be  well  adapted  to  the  United  States ;  and  to 
follow  out  its  rules,  without  a  just  discrimination,  would  be 
quite  BUio  to  end  in  disappointment  and  loss ;  but,  in  the  perfec- 
tion to  which  the  art  is  carried,  in  the  application  of  the  most 
enlightened  and  scientific  inquiry  to  its  improvement,  in  the 
strong  and  indefatigable  interest  taken  by  persons  of  the  highest 
influence  in  its  advancement,  and  in  the  actual  gains  and  various 
improvements  which  it  has  already  accomplished,  it  reads  a  most 
important  lesson,  to  the  farmers  of  the  United  States,  to  remit  no 
exertion,  and  to  apply  all  their  energies  to  the  advancement  a( 
an  art  iovolvii^  the  most  wholesome  and  an  unexceptionable 
application  of  labor,  and  constituting  the  great  source  of  subsist- 
ence and  comfort,  and  the  basis  of  national  wealth. 


XCIX.  —  THE  DRAINAGE  OF   FARMS. 

1.  OtiMATi,  »ifi>  CoBDiTioH  OF  THB  SoiL. — The  climate  of 
England,  from  its  high  latitude  and  insular  character,  is  not 
damp  merely,  but  wet.    On  the  western  coast,  and  far  to  the 
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norA,  they  are  much  more  subject  to  rain  than  on  the  eastern 
coast.  The  frequency  of  lain,  and  the  suddenness  with  which 
the  showers  collect  and  compliment  the  unsuspecting  trareller  or 
pedestrian  with  a  bath,  and  the  many  days  —  and  I  may  almost 
add  weeks — during  which  the  sun  never  makes  his  appearance, 
or,  if  seen  at  all,  it  is  with  a  veil  over  his  face,  as  though  he 
were  distrustful  of  his  welcome  or  ashamed  of  his  long  absence, 
forcibly  remiud  the  risitor,  if  he  has  come  from  the  other  side  of 
the  Atlantic,  any  where  south  of  the  British  provinces,  that  he  is 
from  home.  There  is  a  compensation  for  this  in  an  equable; 
temperature,  which  is  exceedingly  grateful ;  in  the  indifference 
with  which  the  habits  of  the  people,  most  of  whom  seem  as 
r^ardless  of  a  good  ducking  as  bo  many  water-fowl,  soon  induce 
you  to  look  upon  it ;  in  the  brilliant  and  deep  verdure  of  the 
country,  which  in  many  cases  remains  unchanged,  and  converts 
February  into  June ;  and  in  the  fine,  clear,  ruddy,  and  transparent 
complexions  which  characterize  the  English ;  —  I  mean,  of  course, 
those  who  are  not  overworked,  and  who  are  well  fed ;  the  class, 
as  a  member  of  Parliament  significantly  denominated  them,  of 
two  meals  a  day. 

The  effect  of  such  a  climate  upon  their  land  is  what  we 
should  expect ;  and  a  large  portion  of  it  is  fuUy  saturated  with 
water,  rendering  it  difficult  of  cultivation,  and  endangering  or 
injuring  the  crops.  To  cultivate  wet  lands  is  quite  out  of  the 
question ;  and,  therefore,  efforts  to  drain  the  lands  have  been 
made,  with  more  or  less  skill  and  success,  probably  as  long  as 
the  land  has  been  cultivated. 

2.  Modes  or  DiuiiniTo.  Open  Ditches.  Cotebed  Drains. 
—  The  rudest  mode  of  draining,  and  that,  without  doubt,  first 
adopted,  -was  that  of  open  ditches.  The  unsightliness  of  such 
dit<^e8,  where  they  are  numerous,  the  inconvenience  of  crossing 
them,  the  actual  loss  of  land  incurred  in  their  formation,  the 
constant  wear  and  felling  in  of  the  banks,  the  labor  required  in 
keeping  them  open  and  la  repair,  with  many  other  obvious  objec- 
tions, are  quite  sufficient  to  prove  them  ineligible.  Covered 
drains  were  early  substituted  for  them,  and  various  forms  of 
these  have  been  adopted,  all  of  which  I  shall  not  undertake  to 
describe. 

It  is  desirable,  in  drains,  that  they  should,  as  speedily  as  pos- 
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aiblfl  ahei  nios,  or  from  whatever  •ouice  the  wetoess  may  come, 
teliere  the  Ifuid  from  it.  Seveial  things  are  therefore  to  be  con- 
sidered —  Euch  as  the  capacity,  the  depth,  and  the  direction  of  the 
drains,  the  distance  at  which  they  should  be  placed,  (heir  outlets, 
and  the  mode  of  their  fonnation.  The  expense  of  draining  must, 
in  all  cases,  be  considerable.  The  materials  employed  in  th^ 
formation,  and  the  permanency  of  the  work,  are  essential  points 
to  be  considered.  The  great  improrements  made  in  draining 
land,  in  England,  hare  been  the  work  of  the  p&at  few  years  ;  is 
no  branch  of  husbandry  has  more  been  gained ;  and  the  results 
have  been  in  the  highest  degree  valuable  and  imp<»-tant.  I 
believe  I  am  safe  in  saying  that,  in  what  it  has  done,  and  what 
it  promises  to  do,  for  the  adTancement  of  agriculture,  no  other 
process  of  improvement  can  be  compared  with  it. 

3.  Eleinoton's  StbTcm  or  DEAmaB.  —  It  is  but  few  years 
since  Ellkington  — a  name  well  known  in  English  husbandry  — 
effected  a  great  improvement,  by  what  might  be  termed  lapping 
the  aprings.  It  was  generally  supposed,  at  least  much  more  gen- 
erally than  at  the  present  time,  that  the  wetness  of  land  pro- 
ceeded from  sjvings,  gushing  up  spontaneously,  and  supplied 
from  internal  sources,  much  rather  thui  from  water  falling  upon 
the  surface.  It  is  well  known,  likewise,  that  a  large  portion  of 
the  earth's  surface  is  in  layers,  or  distinct  strata,  somewhat  like 
the  leaves  of  a  book  lying  upon  its  side,  and,  in  some  cases,  not 
flat,  but  with  its  side  raised  up,  and,  as  the  geologists  term  it, 
dipping  one  way  or  the  other,  at  different  angles  of  inclination. 
In  effecting  the  drainage  of  a  low  piece  of  land,  Elkington's  first 
{4an — and  this  was  the  plainest  dictate  of  common  sense  —  was 
to  cut  off  the  water  by  a  drain  formed  at  the  foot  of  the  elevated 
ground,  and  round  the  whole  mai^in  of  the  meadow.  By  this 
drain  the  water  from  the  high  lands,  whether  proceeding  from 
permanent  sfMii^  or  from  the  infiltration  of  occasional  rains, 
was  intercepted,  and,  if  possible,  conveyed  away.  I  have  seen 
this  done  repeatedly  and  successfully,  and  the  meadow,  when 
tfaas  insulated,  made  quite  dry. 

But  there  were  other  cases,  in  which  it  h^ipened  that  the 
water  falling  upon  the  land,  though  it  might  pees  through  one  or 
two  of  the  upper  strata,  would  meet,  in  its  passage  down,  with  an 
indurated  and  impermeable  stratum  or  layer,  by  which  it  would 
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be  held  fost,  and  presently  the  whole  sniface  become  saturated 
with  wetness.  In  such  cases,  by  pieicing  forcibly  through  this 
atratum,  or  by  digging  wells  in  different  parts  of  the  field,  which 
would  go  thro^^h  it,  a  moie  open  stnUum  would  be  reached,  and, 
in  this  way,  the  whole  land  be  completely  drained.  This  plan 
would  sometimes  succeed,  where  the  geoli^ical  structure  of  the 
land  favored  it,  and  obtained  for  him  great  celebrity  and  most 
extensive  patronage ;  but,  for  obvious  reasons,  it  must  sometimes 
&il,  and  la^e  expenditures  were  occasionally  followed  by  severe 
disappointments.  The  discovery  of  this  mode  of  drainage,  which 
excited  great  attention  at  first,  seems,  like  many  other  important 
inventions  and  discoreries,  to  have  been  the  result  of  mere  acci- 
dent ;  the  circtmistance  of  a  laborer  having  forced  a  crowbar, 
through  a  solid  stratam  of  earth,  into  an  open,  porous,  and  grav- 
elly subeoil,  by  which  means  a  large  quantity  of  water  was  made 
to  disappear,  having  induced  to  other  experiments,  which  proved 
SDccessful.  There  can  be  no  doubt  that  Elkington's  practice 
might  still  be  adopted  with  success  in  many  cases  ;  but  it  is  not 
now  regarded,  as  at  first,  like  the  patent  medicines  which  we  see 
every  day  advertised  as  certain  to  cure  all  diseases. 

4  Dkainikg  with  Faoots  add  3tblw.  —  Various  methods  of 
draining  land  had  been  practiaed  for  a  great  length  of  time  before 
this,  and  many  of  them  are  still  continued ;  and,  though  (hey 
may  not  come  in  competition  with  the  most  improved  modem 
methods,  yet  they  frequently  may  furnish  a  useful  substitute, 
and  in  some  circumstances,  and  in  certain  localitiea,  may  be  most 
eligible.  In  some  cases,  after  the  drain  had  been  dug,  it  was 
filled  in  with  fagots,  over  which  the  soil  was  retnmed  and 
pressed  down.  In  some  cases,  a  rope  of  straw  was  |Jaced  in  the 
bottom  of  the  drain,  and  the  drain  filled  in  over  it,  so  that,  when 
it  decayed,  it  left  a  passage  for  the  water.  These  were,  of  course, 
imperfect  modes  of  draining,  and  the  drains  could  not  be  cos- 
sideied  as  very  permanent.  The  filling  up  was  merely  intended 
to  remain  until  the  earth  had  become  consolidated,  and  an  arch 
was  formed. 

5.  Pi<tr&<DiiAiniKa.  —  In  some  jJaces  a  mode  of  draining, 
which  is  called  plug-draining,  is  still  in  use  in  stiff  clay  soils  ;  is 
executed  at  a  comparatively  small  expense ;  and,  though  not  bo 
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permaneDt  as  some  other  modes  of  draining  which  I  shall  pres- 
ently describe,  is  yet  considered  sufficiently  enduriqg  fully  to 
remunerate  the  expense.  In  this  case,  after  the  drain  has  been 
fully  opened,  some  wooden  blocks,  chained  closely  to  each 
other,  of  the  shape  and  size  of  which  it  is  desired  that  the  drain 
should  be,  are  placed  at  the  bottom  of  the  drain.     The   clay 


is  then  filled  in  carefully  over  them,  and  hard  rammed,  and 
then  the  turf  and  other  dirt  returned  upon  the  top  of  that. 
The  plugs  are  then  drawn  forward  by  means  of  a  stake  in  front 
of  them  to  which  they  are  attached,  and  the  filling  in  proceeds 
until  the  whole  is  com^Jeted.  This  drain,  tf  well  made,  will 
last  many  years.  I  see  no  advantage  in  this  matter  of  hating 
the  plug  in  different  blocks,  unless  in  a  case  of  the  drain  vary- 
ing from  a  straight  line ;  and  it  would  seem  as  though  a  single 
solid  plug  or  stick  of  the  proper  size  and  form,  which  is  some- 
times used,  would  serve  the  purpose  in  view  still  better.  It  is 
always  safe  to  infer,  however,  in  respect  to  any  practice  which 
has  long  prevailed,  when  other  modes  may  have  suggested 
themselves  as  preferable,  that  it  has  some  good  reasons  to 
recommend  it.  The  size  of  the  plugs  may  vary  according  to 
the  size  which  it  is  desired  the  drain  should  be  ;  but  I  will  give 
the  size  which  is  sometimes  recommended.  The  blocks,  then, 
may  be  eight  inches  in  height,  six  inches  in  length,  four  inches 
vide  at  the  top  and  two  inches  wide  at  the  bottom,  and  fastened 
together  by  strong  links  of  iron.  To  the  forward  block  an 
iron  chain  is  attached,  by  which  the  whole  is  drawn  forward 
by  means  of  the  stake  or  lever  in  front.  I  found  one  of  the 
best  formers  in  England  engaged  in  making  drains,  upon  a 
considerable  field,  of  this  description,  deeming  them  economical 
and  effectual ;  and  it  is  said  that  "  one  fanner  has,  within  four 
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ye8n,inade  300  miles  of  tbia  kind  of  drain," 
and  ia  satisfied  with  its  operation.  A  section 
of  the  drain  is  represented  in  the  engiaving. 

6.  DRAiNina  with  Ttmv  Coteuho.  —  Ait- 
other  mode  of  draining,  somewhat  similar,  is, 
after  having  made  the  drain  tunnel-shaped, 
as  above  described,  leaving  two  shoulders  at 
the  height  from  the  bottom  it  is  desirable  the 
drain  should  be  made,  then  to  take  the  sod 
which  was  taken  from  the  top,  and,  inverting  it,  place  it  upon 
these  shoulders  ia  the  drain,  and  then  fill  up  with  the  dirt 
which  has  been  taken  out.  Both  these  methods  of  draining, 
however,  though  comparatively  cheap,  can  scarcely  be  consid- 
ered as  pennanent.  They  are  liable  to  be  much  worn  by  any 
considerable  amount  of  water  flowing  in  them,  and  may  easily 
be  pressed  down  by  the  passage  of  a  loaded  wagon  over  theuL 

A  farmer  in  Cambridgeshire,  on  a  soil  of  tenacious  loam, 
shallow,  and  upon  a  subsoil  of  cold  clay,  makes  his  drains  five 
yards  and  a  half  apart,  and,  having  first  opened  them  with  a 
double  mould-board  plough,  making  a  deep  furrow,  a  spade 
follows,  and,  after  taking  out  to  the  depth  of  the  spade,  the  drain 
is  dug  with  a  suitable  instrument  twelve  inches  farther;  the 
width  of  this  aperture  is  about  three  inches  at  the  top,  and  grad- 
ually reduced  to  one  inch  at  the  bottom.  The  drain  is  then 
perfectly  cleared  by  a  hoe  or  a  scoop.  Peat-turf,  procured  from 
the  fens,  and  cut  into  lengths  of  from  twelve  to  sixteen  inches, 
and  aboat  three  inches  in  thickness,  is  then  [Hissed  into  the 
lower  part  of  the  drain  its  whole  thickness,  leaving  a  paasage  for 
the  water,  onderoeath,  of  about  nine  inches  in  depth.  The  peat 
expands  by  moisttue,  and  becomes  very  firm.  It  is  said  these 
turf  drains  have  been  found  in  a  sound  state  after  having  been 
laid  for  sixteen  years;  but  it  is  recommended  to  renew  them 
every  eight  years.  This  is  certainly  a  very  simple  and  eco- 
nomical mode  of  draining.  The  durability  of  the  drainage 
depends  upon  the  soundness  of  the  clay ;  the  depth  in  the  earth 
at  which  the  turf  is  buried ;  and  the  quality  of  the  turf,  its 
strength,  and  firmness.* 

"  JoannlofRo^  AgrimhnnlBocie^,  ToLii.  part  ll,p.96B. 
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7.  DiuLiinNa  bt  tbb  Holx  Plooqb.  —  Another  mode  of  cat- 
ting a  draia  is  by  what  is  caUed  a  mole  plough.  This  plough 
consists  of  a  straight  and  strong  beam,  to  which  two  handles  are 
attached,  and  a  single  piece  of  iron  or  straight  colter,  passing 
through  the  centre  of  the  beam,  and  capable  of  being  graduated, 
like  a  common  colter,  by  means  of  wedges,  to  such  a  depth  as 
it  is  desired  to  go.  To  (he  foot  of  this  iron  is  attached  a  piece 
of  iron,  round  like  a  gun-barrel,  or  round  at  top  and  flat  at  bot- 
tom, of  the  diameter  of  which  it  is  intended  to  make  the  water- 
course, and  pointed  at  the  end. 


After  being  once  placed  at  the  proper  depth,  this  is  forced 
through  the  land  by  a  strong  team ;  but  a  better  way  is  to 
force  it  on  by  a  movable  windlass,  which  is  made  to  revolve  by 
a  horse  attached  to  the  lever.  The  chain  being  thus  wound  up, 
the  plough  is  forced  through  the  ground  a  short  distance,  and 
then  the  windlass  is  moved  forward,  and  another  purchase  is 
taken.  I  met  with  this  machine  only  on  one  farm  ;  but  I  could 
easily  infer  that  the  difficulties  attending  its  use  were  not  small. 
It  could  only  answer  upon  clayey  land.  Upon  stony  ground  it 
would  meet  with  insuperable  obstructions ;  upon  gravelly  or 
sandy  soils,  the  drain  would  often  be  filled  up  as  soon  as  the 
instrument  had  passed.  Upon  clayey  and  adhesive  soils  its 
effect  would  be  more  permanent ;  and  the  space  made  by  the 
narrow  colter,  or  iron  bar,  to  which  the  mole  itself  is  attached, 
being  narrow,  would  soon. close.  I  cannot  say  much  in  commen- 
dation of  this  mode  of  draining ;  but  it  seems  to  be  one  of  those 
make-shifts  to  which  people  often  resort  with  a  view  to  saving 
expense,  and  which  yet  fails  to  accomplish  its  object ;  while  a 
more  thorough  and  effectual  mode,  adopted  at  first,  would  bare 
proved  in  the  end  as  little  expensive. 
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8.  Sdffolc  DRUNiira. — I  will  now  allow  an  iiltelligent 
&nnet  in  Suffolk  to  speak  for  himself,  and  describe  the  modes 
of  diaining  adopted  in  that  improved  county. 

In  the  first  place,  the  line  is  marked  out  by  a  plough  going 
and  letuining,  and  forming  a  funow  eighteen  inches  wide  and 
five  deep.  This  is  followed  by  another  large  plough,  which 
turns  out  another  furrow  ten  inches  wide  by  five  deep ;  and  thus 
the  plough  has  formed  a  drain  ten  inches  wide  by  ten  inches 
deep.  The  workman,  in  the  next  place,  with  a  common  spade, 
digs  a  trench  nine  inches  deep ;  and  the  next  step  is  with  a 
narrow  spade  to  go  eleven  inches  deeper,  and  with  a  scoop  take 
out  the  loose  dirt. 

The  narrow  spade  is  1}  inches  wide  at 
bottom,  and  2^  inches  wide  at  top.  It  is 
in  depth  (the  blade)  13  inches,  but,  working 
in  a  slanting  direction,  it  only  digs  out  about 
11  inches. 

"  After  the  digging,  a  small  quantity  of 
stubble  is  laid  along  the  narrow  diain,  and 
is  j»«8sed  down  about  three  inches  by  the 
spade  into  the  narroiv  drain.  The  stubble 
is  not  pressed  to  the  bottom,  but  a  free  pas- 
sage for  the  water  is  left  under  it.  Earth, 
heavy  or  light  indifferently,  is  then  shovelled 
in  over  the  haulm,"  and  the  plough  is  used 
to  assist  in  covering  the  drain. 

"  Sometimes  heath  is  used  instead  of  stubble  ;  sometimes  hop- 
binds  twisted ;  sometimes  a  '  scud  cf  straw  '  is  made  to  fit  the 
upper  part  of  the  narrow  drain.  Occasionally  a  wagonnrope  is 
laid  along  the  bottom  of  the  drain,  before  the  filling  up  is  done  ; 
and  the  rope  is  aftervards  drawn  aloi^,  thus  securing  the  drain 
from  the  crumbs  of  earth  at  the  bottom ;  but  this  precaution  is 
unnecessary.  At  other  times  all  filling  up  is  dispensed  with, 
and  a  board  (or  piece  of  plank)  of  the  same  dimeneioiu  as  the 
luiiTow  drain  is  fitted  into  it ;  the  earth  is  then  rammed  down 
on  to  the  edge  of  the  board,  and  the  board  is  drawn  along  the 
drain,  leaving  an  arched  water-way  behind  it."  An  example  is 
given  of  some  drains,  formed  six  years  previous  to  the  account, 
continuing  to  do  well. 

"  Sometimes  iagol-wood  is  laid  along  the  bottom  of  the  drain, 
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with  haulm  over  it,  the  water  fiDclmg  ite  vay  through  tha 
wood;"  but  this  mode  is  deemed  ezpenaive.  "But,  better 
than  all,  peat  cut  for  the  purpose  in  the  fens,  in  length  fifteen 
inches,  and  thtee  inches  square,  is  pressed  gently  into  the  top  of 
the  narrow  drain,  and  the  earth  thrown  in  upon  it.  The  peat 
swells  speedily,  and  becomes  firmly  fixed,  and  is  very  durable ; 
and  has  this  advantage  over  the  methods  already  specified,  and 
also  over  tile-draining,  that  a  fold-stake  driven  into  it  commits 
DO  damage.  In  peat-drainit^,  when  we  come  to  stony  or  giav- 
clly  spots,  two  pieces  of  peat  instead  of  one,  or  one  and  a  half, 
ore  placed  side  by  side,  or,  in  bad  cases,  the  sides  of  the  drain  are 
built  with  turf,  as  well  as  the  top.  Stubble,  heath,  hop-binds, 
straw,  are  quickly  decomposed  and  washed  away ;  peat  rermiins. 
Sir  Humphry  Davy  says,  "  Inert  peaty  matter  remains  for  yean 
exposed  to  water  and  air,  without  undergoing  change."  * 

9.  Draining  in  Bxbkshibk.  — Mr.  Pusey,  whose  operations  I 
had  the  pleasure  of  witnessing,  is  now  draining  extensively  after 
the  method  which  I  hare  described  —  the  plug  method.  The 
field  in  which  this  process  was  goii^  on  was  a  stiff,  adhesive 
clay.  I  do  not  understand  him  to  prefer  it  to  tile-draining, 
excepting  on  the  ground  of  cost.  The  objection  —  want  of  per- 
manence —  is  ntet  by  the  small  comparative  expense.  "  Where 
the  whole  of  a  large  fium  requires  to  be  drained,  and  the  means 
both  of  landlord  and  tenant  are  limited,  there  can  scarcely  be  a 
doubt  which  is  best  for  both  of  them, — to  drain  100  acres  for 
forty  years,  or  300  acres  for  twenty  years."  All  this  must  be 
matter  of  pereonal  ctdculation,  which  is  likely  to  be  affected  by 
a  great  variety,  of  circtimstances>  The  farmer  must  calculate 
the  length  of  his  lease,  and  the  landlord  the  length  of  his  life. 
I  cannot  most  certainly  commend  the  selfishness  of  the  man  who 
■aid  "he  should  do  nothing  for  posterity  because  posterity  had 
done  nothing  for  him ; "  but  improvements  are  sometimes  made 
so  unnecessarily  substantial  and  expensive,  that  the  mere  interest 
of  the  sum  expended  would  build  them  in  a  way  to  be  effective, 
and  rebuild  them  as  often  as  might  be  necessary  to  do  so.  Mr. 
Pusey  refers  to  one  fact  well  worthy  of  remark  :  His  drainer,  an 
experienced  man,  traced  out  the  drain  with  a  plough,  and  the 

*  Joonil  of  Eofil  Agricoltiml  Bowt^,  vol.  it.  put  1,  p.  39. 
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aaving  of  expense,  by  adopting  this  simple  expedient,  be  calculates 
at  2d.  per  rod,  which  would  be  equal  to  £2  per  acre.  The 
plough  opened  the  soil  to  the  depth  of  8  inches.  These  drains 
are  made  at  11  feet  apart  and  30  inches  in  depth.  This  kind  of 
draining  can  apjdy  only  to  heavy  day  laads.  In  grarelly  soils, 
stones  or  tile  must  be  used, 

10.  Scotch  DaAunMo  Ploooh.  — •  At  the  interesting  and  ad- 
mirable museum  of  the  Messrs.  Drummond,  at  Stirling,  Scotland, 
I  saw  a  mammoth  plough  designed  at  one  operation  to  open  a 
drain  and  sink  it  almost  to  its  required  depth.  It  was  the  inven- 
tum  of  Mr.  M'Ewan,  of  Blair  Drummond,  and  upon  low  alluvial 
lands,  or  clay  laud,  which  is  not  too  stiff,  or  upon  what  is  called 
carse  land,  (which  much  resembles  the  alluvial  lands  on  the  Con- 
secticat  River,)  it  "effected  the  opening  of  drains  to  a  depth  of 
from  18  to  22  inches  in  the  most  perfect  manner,  and  at  the 
■mall  cost  of  about  %  d.  per  rood  of  36  yards.  The  size  of  the 
implement  was  perfectly  Brobdignagiao,  and  I  had  almost  said 
terrific. 


JITEteanU  Draming  I^mtgh. 


<•  The  leading  principles  of  the  construction  of  Mr.  M'Ewan's 
draining  plough  are,  — having  it  of  such  lai^  dimensions  as  to 
turn  oat  at  once  the  full  depth  of  the  drain,  which  is  the  more 
easily  accomplished  by  having  the  furrow  of  a  wedge  shape,  and 
ample  in  its  width,  so  that,  when  separated  from  the  soil,  it  shall 
lift  freely  out;  having  the  mould-board  or  inclined  plane  of 
the  plough  of  great  lengtii,  and  consequently  of  easy  slope,  so 
that  the  great  and  weighty  furrow  shall  be  gradually  raised, 
while,  by  ^e  same  form,  the  plough  is  rendered  more  steady  and 
easy  to  hold.  The  furrow  is  taken  clear  oat,  and  laid  along  the 
drain  at  one  foot  distant  from  the  margin.  From  eight  to  twelve 
horses  are  necessary  to  work  this  [dough  in  carse  land,  according 
voi»  II'  S 
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to  the  nature  of  the  soil ;  and  it  is  probable  that  sixteen  may  be 
necessary  in  some  obstinate  clays.  The  pace  of  the  hwses  must 
be  slow,  say  two  milea  an  hour ;  and  the  plough  is  easily  di- 
Tected  by  one  man.  After  the  plough  has  done  its  vchtIc,  men 
foUov  with  mall  spades,  to  take  out  a  space  fbi  tiles  or  for 
broken  stones,  and  to  correct  any  deviation  from  the  unifbim  &U 
of  the  bottom,  caused  by  any  unevenneas  in  the  ground.  The 
tiles  or  stones  are  then  put  in,  and  the  finrow  tunied  in  over 
them  by  the  same  plough." 

"  If  the  horses  were  to  more  continually,  at  a  rate  of  two 
miles  per  hour,  they  would  turn  out  782  roods,  of  36  yards,  ia 
eight  hours ;  but  in  so  heavy  an  operation,  much  time  is  losX  in 
turnings  and  otherwise,  so  that  ooe  third  may  be  deducted  to 
cover  loea  of  time,  which  will  leave  621  roods  of  work  done." 

"  The  hoises  go  on  each  side  ai  the  Une  of  drain,  the  nen 
horse  of  the  off-aide  division  going  in  the  fiirrow,  all  bmng 
yoked  to  a  strong  mam  bar,  or  master-tree,  ten  feet  loi^,  aod 
arranged  in  fours  and  sizes  abreast,  as  may  be  neeessary ;  foor 
abreast  when  eight  horses  are  used,  and  six  when  twelve  are 
used.  The  leading  horses  draw  from  a  second  main  bar  attached 
to  the  muzzle  by  a  chain  parsing  along  betwixt  the  middle 
horses  behind.  When  the  plough  reaches  the  end  of  a  line  of 
drain,  and  is  about  to  be  turned,  the  draught  chain  of  the  leading 
horses  is  detached ;  and  a  man  taking  hold  of  the  chain,  the  bar, 
resting  on  the  ground,  follows  round  till  in  a  position  to  be 
yoked  for  the  next  tine  of  drain,  the  plough  following  drawn  by 
the  rear  horses.  When  working,  each  pair  of  horses  Is  led  by  a 
man ;  one  man  to  each  range  of  horses,  going  in  the  middle,  and 
leading  a  horse  in  each  hand,  and  a  man  going  on  each  flank, 
leading  the  horses  next  him  —  the  steadiest  man  being  put  in  the 
middle,  to  keep  a  direct  line  for  die  drain.  The  man  who  lifts 
the  chain  assists  the  ploughman  in  raising  the  [dough  irom  the 
drain  just  cmupleted ;  and  in  going  round  and  entering  for  the 
next  drain." 

With  strikir^  simplicity  the  writer  of  this  account  adds,  — 
"  The  drain  {dough,  like  all  things  else  of  the  same  magnitude, 
and  when  in  the  hands  of  inexperienoed  persons,  requires  great 
patience  and  perseverance,  especially  when  ap|4ied  in  a  land  of  a 
hard  and  stony  nature,  and  can  never  socceed  in  the  hands  (rf 
impatient  and  careless  people.    But  to  those  who  take  time  and 
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puRfl  to  hare  their  mm  and  homei  fidly  brok«n  ia  to  the  voifc, 
there  vill  be  aa  ample  revard  in  the  cheapness  and  ezpeditioo 
vith  which  the  drains  shall  be  executed." 

I  hare  giren  the  account  of  this  implement  to  my  leader,  if 
indeed  he  has  had  breath  enough  to  get  through  it,  rather  as 
matter  of  curioBity,  than  vith  even  the  slightest  expectation  that 
Boch  a  machine  could,  with  any  possible  advantage,  be  intro* 
duced  into  my  own  country.  Yet  there  are  penMns  who  bear 
testimony  to  their  baring  used  it  to  accomplish  a  la^  extent  of 
drainage.  In  my  opinion,  such  persons  are  of  the  right  nerve  to 
be  sent  opm  a  foriwn  hc^ ;  and  the  proper  teem  for  such  a 
machine  is  not  a  team  (^  horses,  hot  c^  elejriiants. 

11.  DatiRiiro  vm  Brokev  Stoiteb. — Unde^ronnd  dndn- 
ing  has  been  practised,  in  several  eonnties,  for  m<»e  than  a  cen- 
tury ;  and  the  construction  of  drains,  by  filling  the  bottoms  with 
small  stiHies,  is  by  no  means  a  new  process.  In  such  case,  the 
drains  were  dog  and  -filled  in,  soraevhat  after  the  subjoined  oats. 


They  were  dug  to  the  depth  of  perhaps  90  inches,  and  filled 
in  with  small  or  broken  stones  to  the  depth  of  about  six  inches ; 
the  stones  were  covered  with  an  invested  torf,  or  with  straw,  and 
Ibe  dirt  was  thrown  in  upon  it,  and  the  land  levelled.  It  must 
be  admitted  thai  these  drains  hav«  proved  of  an  efficient  and 
permanent  character ;  and,  where  stones  are  easily  to  be  had,  this 
fonn  of  draining,  all  circnmstances  considered,  may  be  highly 
eligible,  tbe  shallowness  only  excepted.  In  soi 
caees,  the  broken  stones  fill  (he  whole  bottom  of  ' 
the  drain  ;  in  others,  two  or  three  i  r — j 
Sat  atones  are  sometimes  set  up,  thus,  /  \  or  v 
with  a  view  of  forming  a  more  ready  passage  for  the  water.  It 
is  obvioiw  that  the  second  form  is  more  likely  to  keep  itself 
cle»  than  the  former,  firom  the  water  being  compressed  into 
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a  narrow  space ;  and  that,  in  the  latter  caw,  as  weH  aa  where 
the  stones  ate  thrown  in  promiscuously,  the  entrance  of  vermin 
is  completely  foreclosed.  Experience  has  suggested,  in  such 
'  drains  as  these,  two  or  three  rules  of  great  impcntance.  The  first 
is,  that  every  caution  be  taken  against  the  dirt  sifting  in  among 
the  stones ;  the  second  is,  that  the  drain  diould  never  be  filled 
with  large  and  small  stones,  thrown  in  promiscuously,  but  that 
only  small  stones  be  used ;  and  they,  as  far  as  possible,  of  a 
uniform  size. 

12.  Tbobouoh  D&AnnMa,  oa  DBUisTOinuRe. — Ictmie  next  to 
speak  of  operations  in  draining  which,  in  coimection  with  sub- 
soil-ploughing, may  be  said  to  constitute  an  epoch  in  agricultural 
improvement ;  and  the  effects  of  which  uptn  the  agriculture  of 
England  appear  destined  to  be  of  the  most  extensive,  permanent, 
and  valuable  character. 

Mr.  Smith,  of  Deanston,  nesi  the  village  of  Doune,  in  Scot- 
land, (of  whom  I  have  before  spoken, )  conceived  the  {dan  of  laying 
his  fields  thoroughly  dry  by  a  careful  system  of  drainage,  and 
next  by  subsoiling  his  fields  —  that  is,  a  mode  of  deep-ploughing, 
which,  as  I  hare  described  in  a  former  number,  consists  first  in 
ploughing  with  a  common  plough,  and  following  in  the  same 
furrow  with  a  plough  of  a  peculiar  construction,  called  a  mdtsoU- 
plough,  being  a  plough  without  a  motdd-boaid,  by  which  the 
lower  stratum  is  thoroughly  broken  up,  loosened,  and  stirred,  but 
not  brought  to  the  surface.  The  active  soil  is  still  kept  upon 
the  top;  the  lover,  or  subsoil,  is  rendered  permeable  to  the  roots 
of  the  plants ;  the  air  has  access  to  it,  and  enriches  it,  and,  by 
being  loosened,  the  water  filters  thiot^h  it,  passing  off  by  the 
drains.  Hia  operations  attracted  so  much  attention,  and  have 
led  to  such  ^eat  improvements  throughout  the  country  in  diain- 
ing,  that  his  name  as  a  great  improver  is  destined  to  be  long 
remembered,  and  his  system  is  sometimes,  after  the  name  of  his 
residence,  called  "  Deanstonizing."  I  have  had  the  pleasure  of 
going  over  the  farm  on  which  his  operations  were  carried  on, 
and  of  admiriim  its  improved  condition. 

According  to  the  method  adopted  by  Mr.  Smith,  the  first  step 
is  to  ascertain  the  level  of  the  land,  so  as  to  form  a  main  drain 
in  the  lowest  part  of  the  land,  into  which  the  side  drains  may 
iall,  and  the  water  be  led  o£     He  rec<»nmend8  that  the  bottom 


byGoogIc 


TAMMW.  89 

of  the  itniD  dnin  shonld  be  3^  or  4  feet  belov  the  surface  ;  and 
says  tbat  a  drain  ten  inches  wide,  and  twelve  inches  deep,  will 
discha^  tfas  water  from  a  bandied  acres.  Many  parsons,  in 
undertaking  the  draining  of  fiat  lands,  are  discounted  by  the 
difficulty  of  finding  an  oot&il  for  the  water ;  but  he  deems  that 
one  foot  fall  in  a  bondred  yards,  with  a  drain  of  the  above  dimen- 
Bions,  may  be  relied  aa.  "  It  has  been  proved,  iu  practice,  that  « 
WBt«coiirse  30  £eet  wide  and  6  £eet  deep,  giving  a  transverse 
sectional  area  of  180  aqoare  feet,  will  discharge  300  cnbio  yards 
of  water  in  a  minute,  and  will  dow  at  the  rate  of  one  mile  per 
hour,  with  a  fall  (^  no  more  than  6  inches  per  mile."  It  is  his 
advice  tbat  this  nuun  drain  should  be  covered  as  well  as  the  side 
drains ;  but  others  reccmmend  that  it  should  be  left  open,  that 
it  may  be  always  easy  to  w^ch  the  running  of  the  side  drains 
which  empty  into  iL  *  Three  objectioos,  which,  among  others, 
lie  against  leaving  the  main  drain  open,  —  such  as  the  falling  in 
of  the  sides,  the  Ion  of  ground,  and  the  danger  of  the  access  of 
vermin  to  the  ade  drains,  (where  they  are  formed  with  tiies,) 
— are  obviated  by  Hr.  Morton,  in  tui  ingenious  manner,  as  I  saw 
oa  L(wd  Dacie's  model  farm.  I  have  already  slightly  referred 
to  it  Tbe  main  drain,  in  ^is  case,  runs  through  the  lowest 
p«t  of  the  land ;  but  it  is  made  so  broad  and  flat  that  the  grass 
can  be  mowed  down  to  the  very  watercourse,  or  a  cart  could  be 
dhven,  witJiout  overturning,  on  the  very  edge  or  «de8  of  it, 
thongh  this  wottld  never  be  advisable,  for  fear  of  injury  to  the 
drains.  The  farm  road,  in  this  case,  is  made  at  about  die  dis- 
tance of  sixteen  feet  from  the  centre  of  this  open  drtun,  or  brook. 
In  this  case,  then,  there  is  no  loss  of  land,  and  do  bridges  are 
required  in  the  crossing.  Where  the  side  drains  enter  the  main 
drains,  one  link  in  the  chain  of  pipes  is  omitted,  and  the  reraain- 
der  of  the  distance  is  laid  with  small  broken  stone,  which  allows 
of  the  passage  of  tiie  water,  but  forbids  the  access  of  any  vermin 
into  the  dnin. 

The  main  drain  having  been  ftxmed,  Mr.  Smith  advises,  next, 
die  cutting  of  a  ebnin  at  the  top  of  tbe  field,  and  across  the  whole 
breadth  of  it,  from  which  all  the  side  dnuns  ere  to  commence, 
aad  tbenee  ran  exactly  parallel  with  each  other  into  the  main 
drain.  The  depth  of  this  transverse  drain  must  not  be  more 
than  tbat  of  tbe  drains  which  may  be  said  to  take  tb^r  rise  from 
it,  and  lead  into  the  main  drain.  Besides  the  great  main  drain, 
8* 
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which  forms  the  priocipal  walerconrse,  the  coodition  of  the 
laod  is  often  such  as  to  require  mibmains,  into  which  the  side 
or  parallel  drains  empty  themselves,  and  by  which  the  w^er  is 
conveyed  into  the  principal  drain.  This  matter  is  so  entirely 
dependent  upon  the  shape  and  situation  of  the  land  to  be 
drained,  that  no  universal  rule  can  be  laid  down.  The  number 
ftf  siibmains,  and  their  position,  must  depend  wholly  upon  the 
shape  and  condition  of  the  land  to  be  drained ;  but  the  sub- 
mains  should  be  covered  as  well  as  the  parallel  drains  which  nin 
into  them. 

The  mains  and  the  submains  being  completed,  the  next  step 
is  to  lay  out  the  parallel  drains ;  and  the  frequency  of  these 
drains,  or  the  distance  which  they  should  hold  from  each  other, 
depends  upon  the  character  of  the  subsoil.  "If,"  says  Mr. 
Smith,  "  it  consists  of  a  stiff  and  strong  till,  or  a  dead  sandy 
clay,  then  the  distance  from  drain  to  drain  should  not  exceed 
from  10  to  15  feet ;  if  a  lighter  and  more  porous  subsoil,  a  dis- 
tance from  18  to  24  feet  will  be  close  enough ;  and  in  very  open 
subsoils  40  feet  distance  may  be  sufficient.  The  drains,"  he 
adds,  "  should  be  run  parallel  to  each  other,  and  at  regular  dis- 
tances ;  and  should  be  carried  throughout  the  whole  field  with- 
out reference  to  the  wet  or  dry  appearance  of  portions  of  the 
field,  as  uniform  and  complete  dryness  is  the  object ;  and  portions 
of  the  land,  which  may  be  considered  dry  in  their  natural  state, 
will  appear  wet  when  compared  with  those  parts  which  have 
been  properly  drained." 

Of  the  general  form  of  the  drains  recommended  by  Mr.  Smith, 
I  subjoin  a  sketch,  (p.  91,)  which  will  need  no  illustration.  The 
eye  will  at  once  discern  the  different  forms  which  may  be  eligi- 
ble under  different  circumstances. 

The  depth  of  the  parallel  drains  should,  according  to  Mr. 
Smith,  be  at  least  two  feet  and  a  half,  —  and  he  deems  three  feet 
more  eligible,  —  so  that  the  land  may  be  subsoil-ploughed  to  the 
depth  of  sixteen  inches,  and  the  plough  certainly  should  not  pass 
Dearer  to  the  drain  than  two  inches ;  that  is,  there  should  be  at 
least  eighteen  inches  of  workable  soil  above  the  stones  with 
which  the  drain  is  filled.  A  less  depth,  as  ^  as  injury  to  the 
drain  is  concerned,  might  answer ;  but  experience  has  proved, 
most  strongly,  that  a  mach  greater  depth  than  this  is  to  be  pre- 
ferred for  the  perfect  drainage  of  the  land.     The  main  drains  and 
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sabmaios  should  be  at  least  six  inches  lower  than  the  parallel 
drains,  so  as  to  secure  a  sufficient  fall.  In  speaking  of  the  incli- 
nation of  the  drain,  so  as  to  secure  a  sufficient  fall  for  carrying 
off  the  vater,  I  have  giren  the  minimum  which  should  be  relied 
on.  Mr.  Morton  is  of  opinion  "  that  1  in  200  is  the  least  that  can 
be  advised  ;  1  in  140,  or  1  in  100,  would  keep  the  bottom  clear 
of  sediment."  The  width  of  the  parallel  drains  at  top  should  be 
fifteen  inches;  at  bottom,  it  may  be  from  four  to  five  inches,  ac- 
cording to  the  width  of  the  tile  with  which  they  are  to  be  filled,  or 
the  qaantity  of  stones  which  may  be  at  hand  to  fill  in  with  ;  but 
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it  will  be  fouod  that  a  much  less  space  than  this  will  be  ample 
for  the  discharge  of  aJl  the  water  from  Uie  land  under  any  cir- 
cumstances; and  where  round  tiles,  of  an  inch  bore,  are  used, 
(n-hich  are  getting  to  be  decidedly  preferred,)  do  more  width  at 
bottom  will  be  required  than  merely  to  place  the  tile.  Where 
broken  stones  are  employed,  no  stone  larger  than  will  pass 
through  a  two  and  a  half  inch  ring  should  be  employed  ;  large 
stones  ought  by  no  means  to  be  used. 

Practical  men  adrise  that  the  length  of  a  drain  ^ould  never 
exceed  300  yards ;  and,  where  it  crosses  sjsings  of  water,  it  should 
not  exceed  200  yards.  The  rule,  in  making  drains,  is,  to  begin 
with  the  complete  formation  of  the  main  drain,  and  then  proceed 
with  the  parallel  drains,  from  the  point  where  they  enter  the 
main  drain  to  their  upper  extremity.  In  filling  up,  the  order  is 
to  be  reversed,  and  the  completion  of  the  drain  is  to  conunence 
at  the  upper  end,  and  proceed  to  its  termination  with  the  lower 
end,  or  with  Its  entrance  into  the  main  drain.  It  is  extremely 
desirable  to  have,  if  possible,  all  the  drains  opened  before  any 
portion  of  them  is  filled  in,  that  their  partial  working  may  be 
watched,  and  a  r^ht  inclination  secared  ;  and  a  very  eminent  and 
successful  improver  advises,  where  draining  is  attempted  in  a  stiff 
soil  of  clay,  for  example,  after  the  tiles  are  laid,  to  fill  in  but  par- 
tially at  first,  leaving  the  land  to  be  swollen  and  cracked  by  the 
winter  frosts,  —  for,  such  fissures  being  once  opened,  the  water 
will  make  for  itself  through  them  communications  with  the  drain 
which  will  become  permanent. 

It  is  now  an  established  point,  and  one  of  great  importance, 
that,  with  the  exception  of  the  main  drain  and  the  submains, 
which  must  conform  to  the  character  of  the  land,  and  the  point 
where  a  discharge  of  the  waters  is  to  be  sought,  all  drains 
should  be  made  as  stra^ht  as  possible  ;  and  that,  where  they  are 
made  on  a  side  hilt,  they  should  proceed  straight  down  the  hill 
in  the  direction  of  its  inclkiation,  and  never  be  made  round  it, 
or  cut  it  diagonally,  for  the  obviosa  reason  that,  although  a 
drain  made  round  a  hill,  or  cutting  it  diagonally,  might  take  the 
water  from  the  land  above  it,  or  intercept  any  spring  which 
might  be  found  higher  up  on  the  hill,  yet  it  would  do  nothing 
toward*  relieving  the  land  below  from  any  wetness  which  might 
proceed  from  rain  or  from  springs  situated  below  it  It  ii 
obvious,  likewise,  that  a  drain  cut  ronnd  a  hill,  or  diagonally 
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upOQ  ils  side,  will  not  empty  itself  bo  soon  as  oae  which  is  in  a 
direct  line  dova  it,  and  that  the  vater  in  such  a  diaia  is  not 
likely  to  be  wholly  emptied  by  the  mouth  of  the  drain ;  but  some 
of  it  vill  find  its  way  throogh  the  side  of  the  drain,  as  it  flows 
oa,  and,  instead  of  serving  to  diaio,  do  something  towards 
keepii^  the  land  below  it  wet.  In  making  drains  on  a  side  hilt, 
which  empty  into  a  main  diain,  though  it  is  important  always 
to  make  them  straight,  it  would  not  be  Bdvisable,  or  eren  pos- 
sible, to  make  them  parallel ;  but,  foltowiog  the  formation  of  the 
ground,  they  may,  as  it  were,  radiate  &om  the  top,  and  reach  the 
main  at  the  nearest  point.  This  plan  I  saw  adopted  on  one  of 
the  beat^nanaged  farms  which  has  erer  &llen  under  my  obser- 
vation—that  of  Ur.  Stirling,  near  Falkirk,  in  Scotland. 

Mr.  Smith  refers  to  two  very  important  advantages  in  having 
the  drains  nude  in  a  direct  line  down  the  steep ;  that  it  is  & 
eecority  against  the  lodgment  of  any  sand  or  mud  in  ^e  drain, 
sod  that,  in  case  of  any  obstroction  presenting  itself  in  the  drain, 
the  water  will,  by  its  downward  pressure,  force  itself  through,  or, 
banting  out  upon  the  surface,  from  its  accumulation,  indicate  at 
ODce  the  seat  of  the  difficulty.  "  Cross  drains,  havii^;  little 
declivity,  are  often  filled  high  up  with  water,  before  the  insid- 
ions  cause  of  mischief  is  discovered."  Ai^uments  for  the  con- 
struction of  drains  straight  down  the  hill,  instead  of  passing 
round  or  across  it,  are  often  referred  to,  from  the  geological  struc- 
ture of  the  ground;  but  this  varies  so  much  in  different  situatioDS, 
that  such  ai^imients  can  have  only  a  limited  application.  There 
ire  cases  in  which  the  existence  of  some  tptiag  between  the 
drains  may  require  to  be  led  into  one  of  the  parallel  drains ;  but, 
in  general,  the  water,  under  such  circumstances,  will  find  its  own 
way  ;  where  this  is  not  the  case,  however,  a  short  cut  or  branch 
down  the  indine  may  bring  the  water  from  the  spring  directly 
into  the  side  of  one  of  the  parallel  drains.  The  tendency  of 
water  to  force  its  way  along  by  its  own  gravity,  atid  its  extreme 
mobility,  must  be  obvious  to  every  (me.  That  which  is  nearest 
the  drain  being  first  drawn  off,  the  neighboring  portion  imme- 
diately takes  the  emptied  place,  and  is  forced  onwards,  and  so  on, 
gathering  accessions  continually,  beyond  any  limits  which  we 
can  affix  to  it  A  well,  sunk  to  a  more  than  ordinary  depth,  will 
aftea  affect  all  the  other  wells  in  a  very  extensive  neighborhood. 

Such  are  the  general  and  most  important  principles  laid  down 
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by  the  most  ezperieDced  men,  in  regard  to  the  system  of  thocoagh 
draining,  witb  a  viev  to  mbsoil-ploughing. 

Mr.  Smith's  directions  foe  forming  the  drains  are  so  clear  and 
explicit,  that  I  am  persuaded  taj  readers  will  be  gratified  to  bavB 
them  in  his  own  words. 

"  The  lines  of  drains  having  been  marked  off  in  the  £eld,  the 
drainer  begins  by  cutting  with  a  spade  on  a  line,  then  removing 
a  first  spading  of  about  13  or  14  inches  wide  all  along ;  another 
follows  with  a  narrower  and  tapering  spade,  made  £oi  the  pur- 
pose, taking  out  another  spading ;  and,  when  pickii^  becomes 
necessary,  a  third  man  foUowa  with  a  pick,  and  a  fourth  with  a 
large  scoop-shovel,  to  cast  out  the  earth ;  a  smallo-  scoop-shovel 
is  used  to  clean  out  the  bottom,  which  should  be  cut  as  nanow 
as  will  allow  the  last  drainer  a  footing,  generally  about  3  or  4 
inches.  From  2  to  3^  feet  from  the  sur&ce  are  the  best  dep^a 
for  such  drains,  the  latter  always  to  be  preferred.  The  bottom 
should  be  cut  as  straight  and  uniform  as  possiUe,  so  that  the 
water  may  fiow  freely  along  at  all  places,  and  it  is  better  to  cot 
a  little  deeper  where  there  is  any  sudden  rise  of  ^e  suriace,  than 
to  follow  it ;  and  where  sadden  hollows  occur,  the  euttii^  may, 
on  the  same  principle,  be  less  deep :  attention  to  this  also  admits 
of  ailer  straightening  or  levelling  of  the  surface,  without  any 
injury  to  the  drains.  The  workmen,  in  cutting,  ihonld  throw 
the  earth  to  the  r^ht  and  left  &om  each  alternate  drain,  as  that 
allows  the  plough  to  go  regularly  and  fully  occupied  botitiag*, 
in  filling  io  the  earth,  whilst  each  alternate  ridge  or  space  is  left 
for  getting  in  die  stones,  free  from  the  earth  thrown  out.  The 
stones  may  either  be  laid  down  at  intervals  by  the  sides  of  the 
dnuQs,  to  be  th«e  broken,  or,  being  broken  in  masses  at  some 
conveni^it  spot,  and  at  such  convenient  seasons  as  best  suit  for 
the  employment  of  spore  labor,  can  be  brooght  by  the  carls 
ready  to  be  filled  in.  No  stones  should  be  filled  iu  till  the  whole 
line  of  drain  has  been  cut  out  and  inspeOad;  but  the  sooooc 
drains  are  completed  after  having  been  cut,  the  bett«r,  and  tbey 
should  always  be  filled  from  the  higher  level  downwards. 
Sometimes,  when  there  is  much  tendency  of  the  sides  to  Ml  in, 
it  becomes  necessary  to  fill  in  going  along.  Cutting  in  the  stun* 
met,  when  there  is  little  water  in  the  soil,  or  in  any  dry  season, 
saves  much  of  this.  In  soft  or  sandy  bottoms,  by  cutting  the 
drains  to  half  the  depth  io  the  first  instance,  and  allowing  them 
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to  nunain  m  till  tbe  water  has  been  voided  from  the  upper 
Btntum  of  the  soil,  the  lower  part  may  then  be  cut  out  with 
more  safety  from  &Uing  in.  The  stooei  should  not  be  filled 
nearer  to  the  aoifaee  than  IS  iachei,  leaving  16  inches  free  for 
deep  ploughing. 

"  The  upper  sorfiice  of  the  stones  having  been  made  straight 
tod  uniform,  the  whole  should  be  neatly  and  closely  covered 
with  a  thin  thatch  or  turf,  cut  from  the  adjoining  surface  or 
brought  from  some  suitable  place.  Strict  attention  to  the  correct 
tfteution  of  this  operation  is  of  the  greatest  importance,  as  many 
rfnwn*  are  rmmed  at  once  from  the  running  in  of  the  loose  earth. 
Thick  turfs  are  objectionable,  from  the  difficulty  of  getting  them 
to  fit  close.  Straw,  rushes,  broom,  whina,  and  other  like  mate- 
rials, are  very  objectionable,  affording  no  certain  or  uniform 
security,  sod  fwnting  a  receptacle  for  vermin ;  peat  moss,  in  a 
thin  layer,  well  beet  down,  may  be  used  to  advantage.  When 
the  deepest  jdoughing^  has  been  executed,  there  should  always 
remain  a  firm  crust  of  earth  undisturbed  over  the  stones  of  the 
drain  ;  and  no  surface  water  should  ever  have  access  to  the  free 
way  of  a  drain  by  any  direct  openii^,  but  should  find  its  way 
by  percolation  or  filtration  thrbugh  the  subsoil,  and  should 
always  enter  by  the  sides  of  the  drains.  It  may  be  of  advan- 
t^  to  tread  or  beat  down  closely  the  first  two  inches  of  soil 
put  over  the  turf,  in  order  to  form  the  permanent  crust." 

The  making  of  drains  is  a  maner  which  requires  great  skill 
and  experience.  So  important  and  expensive  an  operation 
should  be  executed  with  the  greatest  care.  Tbe  most  thorough 
and  permaoent  mode  of  doing  it  will  be  found,  in  the  end,  the 
most  satisfactory  and  the  least  expensive.  The  science  and 
skill  of  an  expeiienced  eDgineei  will  be  often  found  requisite  to 
lay  out  the  work,  and  to  determine  the  levels,  where  it  is  to  be 
undertaken  to  any  great  extent,  either  by  individuals  or  com- 
paniea ;  and  this  class  of  men,  now  so  rare  among  us,  may,  I 
hope,  presently  appear.  The  supply  of  such  professional  men, 
whose  services  would  be  of  the  greatest  utility  in  many  cases,  is 
a  i»orainent  object,  to  which  I  should  look  forward  in  the  estab- 
lishment of  seminaries  for  agricultural  education.  There  has 
been,  many  times,  a  great  waste  of  labor  and  money,  and  most 
mortifying  disappointments,  where  such  operations  have  been 
imperfectly  and  hastily  executed,  or  tmdertaken  without  expe- 
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rieDce  or  skill.  Instances  con  be  cited,  vhere,  indeed,  the  tieces- 
saiy  taking  up  and  remoTal  of  an  imperfect  drainage  has  actually 
cost  more  than  the  reconstruction  of  the  whole  work.  The  art 
likewise  of  using  to  advantage  the  common  draining  tools  by 
the  laborer  himself  is  the  result  of  training  and  long  experience. 
In  England,  where  the  division  of  agricultural  labor  is  carried  to  an 
extent,  of  which,  in  the  United  States,  we  hardly  know  any  thing, 
there  are  professional  drainers  almost  exclusively  devoted  to  this 
branch  of  patient  and  severe  toil,  who  have  reached  a  perfecticw 
in  the  art  and  the  use  of  the  tools  quite  deserving  of  admiration. 
It  must  be  a  long  time  before  we  can  have  such  a  set  of  laborers, 
unless  we  import  them. 

13.  iMrLEHEtrrs  roB  Dkainino.  —  I  subjoin,  (p.  97,)  for  the 
benefit  of  my  reader,  a  plate  of  the  various  implements  cus- 
tomarily used  in  draining,  which,  I  hope,  will  put  bim  upon  the 
ioquiry  whether  he  can  devise  any  better. 


EXFLASATION   OF   THE   FOLLOWING   FLATE. 

Fia  1. — Section  oTOie  Frequent  Drain,  with  its  fining  of  broken  stones  and  its  SeL 
a  Fint  Sp«de,  commoD  sbtpe. 

b  Second  Sp&de,  wliich  follows  the  firat,  uid  is  ourower. 
e  Pick,  used  when  the  subsoil  is  stonj. 
d  Large  Scoop-Shovel,  for  remoring  the  loose  earth  Hfler  picking. 

Fie.  2.  —  Sectipn  of  the  Wedge-Brain,  with  its  Set,  as  nsed  m  the  cane  or  cUj 

a  Firat  or  opening  Spade,  same  as  above. 

b  Second  do.    (Some  use  this  and  the  fallowing  with  a  spur  attached ;  but 

the  best  diaineis  prefer  pushing  with  the  toe  on  the  shoulder  of  the 

spada) 
c  Thiid  or  narrowest  Spade, 
if  Narrow  Scoop  for  cleaning  out  the  bottom. 

Fib.  3. — Section  of  the  Tile-Drain,  with  its  Set. 
a  First  Spade. 
b  Second  do. 
c  A  flat  Scoop,  with  tumed-up  edge,  for  cleaning  out  the  bottom. 

Fie.  4.  —  A  Fkuchter  Spade,  used  for  cutting  turf  to  covet  the  small  stODea  in 
the  &equent  drain. 
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C  — NATIONAL  CH ARACTERJSTICa  —  A  DIGRESSION. 

All  hope  of  finding  a  Yankee  skilled  in  the  use  of  the  spade, 
or  ^Is,  or  willing,  whether  able  or  not,  to  cut  a  drain  with  the 
same  neatness  and  exactness  aa  an  Irishman,  or  a  Scotchman,  or 
an  Englishman  would  do,  must,  I  think,  be  given  up,  at  least  for 
the  present.  They  ace  not  accustomed  to  apply  themselres  so 
steadily  to  a  minute  object.  I  have  never  yet  found  one,  who 
could,  or,  if  he  could,  was  willing  to  make  a  sizaight  drain. 
There  are  about  them  a  hurry  and  carelessness  of  operation, 
what  is  vulgarly  called  aa  independence  of  temper,  a  conceit  of 
their  own  superior  sagacity  aad  knowledge,  and  an  impatience  c^ 
being  taught,  —  a  necessary  result,  I  believe,  of  oar  free  institu- 
tions, and  the  general  diffusion  of  a  moderate  education,  which 
lefiises  to  be  commanded  or  directed.  This  is  a  temper  of  mind, 
which,  I  acknowledge,  has  its  advantf^es,  and  is  a  great  spur  to 
improvement,  but  which  is  often  ezcessivsly  discouraging  and 
inconvenient  to  other  parties,  who  may  choose  to  have  their  own 
work  done  in.  their  own  way,  and  who,  when  they  pay  liberal 
wages  for  services  required,  might  with  some  reason  expect  to 
find  a  servant  instead  of  a  master.  But  servant  does  not,  I  be- 
lieve, belong  to  a  lepublicao  vocabulary.    I  am  content. 

In  executing,  as  I  have  done,  some  miles  of  undei^ound  drain- 
ing, I  should  have  utterly  despaired  of  accomplishing  it,  but  for  the 
aid  of  some  Irishmen  and  Scotchmen ;  and,  I  believe,  I  shall  do 
no  injustice  by  saying  there  is  this  difierence  between  the  two : 
For  patient  labor  and  the  iiee  expenditure  of  his  strength  in 
such  cases,  the  Irishman  cannot  be  exceeded ;  and  his  skill  in 
the  use  of  the  spade,  and  the  pickaxe,  and  the  shovel,  is  unsar- 
passed.  But  he  needs  always  direction ;  he  only  imitates,  and 
follows  a  lead.  The  Scotchman  goes  himself.  He  is  eqaally 
severe  and  laborious  as  the  Irishman  ;  but  he  has  a  judgment  of 
his  own  to  guide  him,  and  he  always  brii^s  that  judgment  to 
bear  upon  his  work. 
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CI— TILE  AND  PIPE  DRAININO. 

The  thoroQgh  drsiOEige  of  land  now  occnpies  the  attenticHt  of 
the  ^ricnhuTal  commuoity  in  Grest  Britain  mon  than  any  o^mt 
branch  of  improvemeat  connected  with  the  soil.  I  know  of 
Done  from  which  m<H>e  miportaot  and  beneficial  ramhs  hare  beoi 
feeeired,  or  may  itill  be  looked  for.  It  vill  not  be  pretended  that 
all  soils  eqnally  demand  it,  or  will  be  equally  b€Aiefit«d  by  it ; 
but,  among  the  maziy  inrtanees  which  I  hare  aeeo,  ecarcely  any 
hare  fiuled  to  meet  the  «xpectationa  of  those  peraons  who  have 
adopted  this  meani  of  inproTeinent.  The  dmnage  of  land,  aa  I 
have  befiare  remarked,  has  been  a  practice  of  hmg  standing ;  bot, 
as  connected  with  snbsoil  jrfooghing,  it  most  be  cooaidwed  as  of 
modon  date. 

I  have  spoken  already  <^  variouB  modes  of  forming  drains. 
That  of  dndning  with  dies  or  pipes  remains  to  hi  treated,  and 
in  ceveral  respects  the  experience  of  the  last  two  or  three  years 
has  effected  extraordinary  hcprovements,  especially  in  the  eon- 
•tmction  of  the  tiles  or  pipes,  and  in  the  leduction  of  the  ex- 
pense of  the  operation.  The  expense  was  at  first  of  a  character 
to  render  the  improvement  quite  formidable ;  bat  from  an  outlay 
of  £5,  or  in  some  cases  eren  £10,  it  is  now  reduced,  under 
ftrorable  circumstances,  to  £2,  or  even  lets,  and  the  great  hin- 
deiance  to  its  general  adoption  is  removed. 

1.  brpBOVKHSMTS  in  FoHH  OT  DftAiiTins-PiPES.  —  Tllos  weie 
fonneriy  made  singly,  and  by  hand.  Tbe  clay  was  rolled  out, 
and  then  pressed  over  a  block  into  the  shape  of  a  horseriioe. 
In  laying  them  in,  it  was  deemed  only  necessary  to  lay  them  on  a 
hard  bottom  of  clay.  But  the  runmng  water  constantly  wore  the 
bottom,  and  softened  the  clay ;  ai^  Uie  tile  would  sink  into  tbe 
clay,  and  the  drain  be  rendered  useless.  Tbe  next  imi^ovemeut 
was  to  make  them  with  feet ;  that  is,  to  spread  tbe  bottom  edge, 
oa  "n^icb  they  stood,  outside,  from  a  half  of  an  inch  to  an  inch  in 
width, — thus,  J~\_ — which  served  to  prevent  their  sinking  into 
the  earth  or  clay  upon  which  they  rested.  The  next  improve- 
ment was  to  construct  a  flat  sole,  to  be  laid  in  the  bottom.of  the 
drain,  which  should  be  a  little  wider  than  the  tile  itself,  and  upon 


;vCoo^^lc 


100  ICBOPEAir   A&KIOUI.TUHZ. 

which  it  should  be  carefully  placed.  This  sort  of  tile  is  still 
used  in  maay  paita  of  the  country ;  and  it  is  universally  advised, 
as  the  result  of  the  best  experience,  wherever  this  horseshoe 
tiie  is  used,  that  it  shotdd  always  be  placed  upon  a  sole  or  bot- 
tom. For  this  purpose,  the  sole  might  be  fom^  and  baked  like 
the  tile  itself.  Where  slates  are  plenty  and  easy  to  be  had,  they 
answer  well  as  a  substitute  for  the  clay  tile.  The  next  step  in 
the  improvement  of  the  form  of  a  drain  tile  was  to  bend  it  in 
the  form  of  a  pipe,  bringing  the  edges  almost  together,  but  leav- 
ing a  seam  at  the  under  part  for  the  admission  of  the  water,  as 
it  was  then  deemed  indispensable  for  this  object  that  it  shonld 
be  done.  The  last  improvement  is  that  of  making  a  c(»n[dete 
pipe,  of  such  a  diameter  in  the  bore  as  is  deemed  necessary ;  and 
ttwse  are  now  made  by  mactuDes,  of  which  there  are  several  of 
very  ingenious  construction,  and  some  of  which  jffoduce  eight 
<»  eleven  pipes  at  a  single  operation,  of  a  uniform  thkkiLesB  and 
bore,  and  bU  cut  to  the  saow  length.  Different  materials  have 
been  used  for  the  foim^ion  of  draining  tiles ;  some  have  be«i  a 
mixture  of  various  substances,  principally  lime  and  sand,  and 
called  concrete ;  but  perhaps  no  better  material  can  be  found 
than  the  best  of  brick  clay ;  and  this,  when  properly  prepared 
and  well  baked,  will  be  found  to  endure  for  a  length  of  time  as 
yet  unascertained.  The  proper  preparation  of  the  clay  requires 
that  the  stones  should  be  picked  out  of  it,  and  that  it  should  be 
finely  ground  and  pulverized.  Some  persons  insist  that  it  shoold 
be  washed ;  but  the  best  machines  are  so  made  as  to  avoid  this 
necessity.  The  speed  with  which  some  of  these  machines  are 
operated,  is  quite  remarkable ;  it  being  asserted,  on  authority  which 
may  be  relied  upon,  that  Hatcher's  machine,  when  worked  by  a 
man  and  three  boys,  will  turn  out  nearly  11,000  pipe  tiles,  of 
one  inch  bore,  in  a  day  of  ten  hours,  and  so  in  propcnlion  for 
pipes  of  a  larger  diameter.  A  machine  invented  by  Mr.  Scn^, 
of  Calveley,  Cheshire,  "is  equivalent,"  says  Hr.  PaAes,  the 
et^ioeer  of  the  Royal  Agricultural  Society,  "  to  the  easy  man- 
u&cture  of  more  than  20,000  pipes  of  an  inch  bore  per  day  of 
ten  hours,  and  so  on  in  propiMlion  for  other  sizes.  It  is  also 
worked,"  he  adds,  "at  a  less  cost  of  labor,  and  with  greater 
ease  to  the  workmen,  than  any  other  machine  with  which  I  am 
acquainted."  It  must  be  admitted  that  this  is  a  great  advance 
in  mechanical  invention  and  improvement. 
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2,  Impobtaht  Points  in  Dbjunihg.  —  Some  most  important 
points  in  diaiuing  seem  to  have  been  but  recently  established. 
The  first  is,  that  water  enters  the  drain  from  the  bottom,  rather 
than  ftota  the  top ;  that  is,  its  tendency  is  always  to  seek  the 
lowest  lerel.  The  second  point,  which  seems  well  determined, 
is,  that  pipes  of  an  inch  bore  are  sufficient,  when  laid  down  at 
proper  distances,  for  the  rapid  and  effectual  removal  of  any 
quantity  of  water  from  the  land,  which  is  the  effect  of  rain  upon 
the  land.  The  third  point  is,  that  deep  draining,  though  the 
drains  be  less  frequent,  is  much  more  effectual  than  shallow 
diainii^,  and  that  where  drains  of  two  feet  deep  hare  &iled  to 
nm,  or  even  drains  of  three  feet  hare  been  ineffectual,  drains  of 
four  feet  on  the  same  land  hare  shown  the  ]H«sence  of  large 
qoantities  of  water  in  the  land,  which  otherwise  would  not  have 
been  removed.  I  have  seen  this  completely  demonstrated ;  and 
the  testimonies  on  this  subject  are  so  multiplied  within  my.  own 
knowledge,  that  it  may  almost  be  affirmed  that  a  single  drain  of 
four  feet  in  depth  will  be  more  effectual  in  the  drainage  of  a 
soil,  than  two  drains  of  the  same  size  laid  at  any  depth  less  than 
three  feet.  The  Duke  of  Portland,  when  I  had  the  pleasure  of 
examining  his  magnificent  improvements  at  Welbeck  Abbey, 
pointed  out  to  me  some  land,  which  had  been  deemed  suf- 
ficiently drained,  and  indeed  much  more  deeply  than  was  usual, 
bnt  which,  notwithstanding,  continued  to  occasion  rot  to  the 
aheep  which  were  fed  upon  it ;  and  the  evil  was  not  effectually 
removed  until  the  drains  were  sunk  to  the  depth  of  eight  feet. 

"  Seveml  respectable  and  intelligent  farmers  in  Kent,  who 
have  laid  drains  very  deeply  in  clays  and  stiff  soils,  assert  that 
the  flow  from  the  deepest  drains  invariably  commences  and 
ceases  sooner  than  bom  shallower  drains  after  rain."  This  is  a 
curious  fact.  That  it  should  flow  more  copioudy  in  such  deep 
drains  is  to  be  expected,  from  the  fact  of  a  deep  drain's  affecting 
a  la^er  extent  of  land  than  a  shallow  drain ;  but,  as  the  gentle- 
man who  states  this  fact  si^gests,  it  is  not  so  easy  to  account 
for  the  water  falling  upon  the  sur&ce  appearing  in  a  drain  fonr 
fyet  deep'sooner  than  in  one  two  feet  deep.  The  fact,  how- 
ever, seems  well  established. 

3.  RXSULTS    AND   ExPEaiZMCE   IN  PiPK    DaAIRlNO. DePTH  OW 

Drains.  —  I  shall  now  proceed  to  state  some  facts,  both  in 
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regard  to  tlie  depth  of  draining,  and  the  lufficietKy  of  pipes  of  a 
small  bore  for  the  perfect  remoral,  in  n  short  time,  of  all  tin 
water  that  iaUs  upon  the  surface.  I  must  premise,  hovevftr, 
that  these  are  but  a  few  of  those  which  hare  come  within  mj 
own  personal  knowledge ;  btit,  these  being  stated  with  accuracy 
and  exactness,  I  shall  avail  myself  of  them. 

Mr.  Hanmiond,  of  Penshaist,  in  Kent,  stales  that  he  has 
drained  ten  acres  with  the  ronnd  tiles,  and  that  he  is  *'  quite 
satisfied  tbat  they  act  better  than  any  other  yet  made,  as  they 
are  not  liable  to  be  disturbed  by  moles  or  other  vermin,  which 
the  otbei  sorts  admit,  and  can  be  laid  with  greater  nicety  in  the 
drains  than  in  any  other  shape.  The  effect  of  draining  I  have 
experienced  for  twenty  years,  and  am  quite  satisfied  that  no 
expenditure  on  the  land  will  make  so  good  a  return ;  as  the 
effect  of  relieving  the  soil  of  the  stagnant  water  to  the  depth  of 
three  feet  instantly  admits  the  atmosphere,  and  what  before  had 
been  inert  becomes  active  soil,  and  the  root  will  penetiate  it, 
and  rain  afterwards  will  pass  through  the  soil  into  the  drains 
with  beneficial  effects,  where  before  it  was  injurious."  • 

Mr.  Parkes,  in  his  capital  papers  upon  draining,  says,  "  Sevraal 
fermers  have  under-drained  lands  again,  which  were  previoosly 
shallow-diained ;  and  they  ^ree  in  stating  the  beneficial  result, 
in  every  case,  to  have  equalled  their  expectation,  and  to  hare 
quickly  repaid  the  cost."  Mr.  Spencer,  of  Wrotham,  in  Eent, 
has  successively  drained  two  feet,  three  feet,  and  four  feet  deep, 
and  has  invariably  found  an  increasing  fertility  to  result,  in  the 
same  field,  from  the  removal  of  the  water  to  a  progressively 
greater  depth  below  the  sur&ce. 

Mr.  Arbuttmot  gives  the  subjoined  account  of  his  success  in 
laying  land  dry  by  drains  sunk  to  the  depth  of  four  feet.  Two 
pieces  of  grass  land,  containing  about  seven  acres  together,  had 
been  attempted  to  be  drained,  but  without  su(»:ess,  by  the  ordi- 
nary process  of  shaHov  drains.  He  then  undertook  to  sink  deep 
drains  to  the  depth  of  four  feet,  at  distances  varying  from  25  to 
45  feet  apart,  and  to  lay  pipes  at  the  bottom  of  each  drain.  At 
the  time  the  work  was  in  prepress,  there  was  scaroeiy  any  rain ; 
but  upon  its  completion  there  were  some  heavy  showers,  and 
the  effect  of  the  four  feet  drains  was   soon   established.     The 

*  Jomral  cf  dte  Rojtl  Agricultiinl  Society,  toL  ir.  part  i  p.  47. 
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pipu  in  tba  Amows  wexe  1}  ioch  in  the  bore ;  the  pipes  in  the 
main  diain  were  3  iachea  in  diameter.  The  rain  rushed  rapidly 
out  of  the  new  main  drains,  but  none  came  out  of  the  old 
riiallow  drains  into  the  main  drain.  The  landa  soon  became 
perfectly  dry,  which  -vaa  very  far  from  being  the  caae  under  the 
shallow  drains.  Mr.  Arbuthnot  adds,  "  that  he  is  so  conviaced 
of  the  effect  of  deep  drainage,  that,  althoogh  the  whole  of  the 
land  which  he  oceupiea  baa  been  drained,  partly  with  stones 
and  partly  with  tiles,  and,  as  was  thought,  to  a  tolerable  depth, 
yet  he  designs  to  cross  the  old  drains  with  deeper  ones,  in  order 
to  do  all  in  his  power  to  free  the  land  from  excess  of  water. 
Instead  of  usii^  pipes  of  IJ  inch  diameter,  he  would  |«efer  the 
pipes  of  the  cross  drains  running  into  the  main  drain  to  have 
been  only  1  inch,  being  convinced  that  inch  pipes  would  have 
answered  every  desired  purpose."  * 

On  a  subject  so  curious  and  important  as  this,  I  deem  it  proper 
to  quote  from  a  letter  from  Mr.  Hammond  (to  whose  experience 
I  have  before  referred)  to  Mr.  Parkes.  "  I  found,"  he  says, 
"  after  the  late  rains,  that  a  drain  eight  feet  deep  ran  eight  pints 
of  water,  in  the  same  time  that  another  three  feet  deep  ran  five 
pints,  although  placed  at  equal  distances.  The  circumstances 
tmder  which  this  experiment  was  made,  as  well  as  its  indica- 
tions, deserve  particular  notice.  The  site  was  the  hop-ground 
before  referred  to,  which  had  been  imder-drained  thirty-five 
years  since,  to  a  depth  varying  from  24  to  30  inches ;  and  thoi^h 
the  drains  were  laid  somewhat  irregularly  and  imperfectly,  they 
had  been  maintained  in  good  action.  Mr.  Hammond,  however, 
suspectii^  injury  to  be  done  still  to  the  plants  and  the  soil  by 
bottom  water,  which  be  knew  to  stagnate  below  the  old  drains, 
again  under-drained  the  piece  in  1842,  with  inch  pipes,  in  port 
to  3  fedt  deep,  and  in  part  to  4  feet  in  depth,  the  effect  proving 
very  beneficial.  The  old  drains  were  left  undisturbed,  but 
thenceforth  ceased  running,  the  whole  of  the  water  passing 
below  them  to  the  new  drains,  as  was  to  be  expected.  The 
distance  between  the  new  drains  is  26  feet,  their  length  150 
yards,  tbe  fall  identical,  the  soil  clay.  The  experiment  was 
made  on  two  drains  adjoining  each  other,  L  e.,  on  the  last  of  the 
aeries  of  the  three  feet,  and  on  the  first  of  the  series  of  four  feet 

■  Jouiml  d'tbe  Rajai  Agrieultanl  SocieQr,  vA.  n.  put  L  p.  130. 
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drains.  The  sum  of  the  flow  from  these  tvo  drains,  at  tlie  time 
of  the  trial,  was  975  pounds  per  hour,  or  at  the  rate  of  19}  tons 
per  acre  in  24  hours ;  the  proportionate  discharge,  therefore, 
was  12  tons  by  the  four  feet,  and  7i  tons  by  the  three  feet 
drain.  No  springs  affected  the  result.  Hence  ve  have  two 
phenomena  very  satisfactorily  disclosed  —  first,  (hat  the  deepest 
drain  received  the  most  water ;  second,  that  it  discharged  the 
greatest  quantity  of  water  in  a  given  time,  the  superficial,  area  of 
supply  being  the  same  to  both  drains." 
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CL  — TILE  AND  PIPE  DRAINING.    (CbnfuiuedL) 

Ok  this  subject  Mr.  Parkfis  continues  his  lemsrks :  —  "  The 
[dienomenon  of  a  deep  diaia  drawii^  vat«r  out  of  a  soil  from  a 
greater  distance  than  a  shallower  one,  is  c<Hi8iBtent  vith  the 
lavs  of  hydraulica,  and  is  corroborated  hj-  ntunbeitess  observa- 
tions on  the  BCtiim  of  wells,  &c. ;  but  the  cause  of  the  deeper 
drain  receiving  more  water  t»  a  given  time,  is  not  so  obvious. 
An  opposite  result,  as  to  time,  would  rather  be  expected,  from 
the  &ct  of  water,  falling  on  the  surface,  having  to  permeate  a 
greater  mass  of  earth,  both  perpendicularly  and  horizontally,  in 
mder  to  reach  the  deep  drain.  A  natural  agricultuial  bed  of 
porous  earth  resembles  an  futificial  filter ;  and  it  is  unquestion- 
able that  the  greater  the  depth  of  matter  composing  snch  filter, 
the  slower  is  the  passage  of  water  throi^h  it  In  stiff  loams 
and  clays,  however,  but  more  particularly  as  regards  the  latter 
earth,  the  resemblance  ceases,  as  these  soils  can  penuit  &ee 
u^ress  and  egress  to  rain  water  only  after  the  establishment 
of  that  thorough  net-work  of  cracks  or  fissures,  which  is  occa^ 
sioned  in  them  by  the  shrinkage  of  the  mass  fi-om  the  joint 
action  of  dnuns  and  superficial  evaporation.  These  fissures 
seem  to  stand  in  the  stead  of  porosity  in  such  soils,  and  serve  to 
conduct  water  to  drains  after  it  has  trickled  through  the  worked 
bed ;  it  is  possible,  too,  that,  in  deeply-drained  clajra  of  certain 
texture,  the  fissures  may  be  wider  or  more  numerous,  in  conse- 
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quence  of  the  contraction  of  a  greater  bulk  of  earth  than  when 
such  Boil  is  drained  to  a  less  depth."  * 

The  fact  to  vhich  this  very  able  vriter  refere  has  its  diffi- 
culties, as  I  hare  before  remarked ;  but  it  ib  to  be  considered 
that,  aa  a  lai^r  surface  is  drained  by  a  deep  than  by  a  shal- 
lower drain,  the  streanu  throagh  the  pores  or  the  fissures  of  the 
earth,  which  empty  into  it,  are,  of  course,  iaigar,  and  so  acquire 
an  increased  momentum  in  their  progress.  If  the  descent  of  the 
water  in  the  soil  was  altogether  perpendicular,  the  drain  nearer 
the  surface  would,  of  course,  be  reached  first;  but  in  a  drain 
much  more  water  must  come  diagonally  or  obliquely,  than  per- 
pendicularly. The  more  land  to  be  drained,  the  farther  the 
water  must  fiow  ;  the  farther  the  water  has  to  Sow,  the  greater 
the  volume  of  stream  which  is  collected ;  the  lai^r  the  stream, 
the  more  its  momentum  and  velocity  will  be  increased.  This 
supposes,  however,  that  the  passages  aie  already  opened  and 
formed.  In  the  case  of  the  artificial  filter  referred  to,  the  water, 
descendir^  perpendicolmrly,  vroold  of  course  reach  the  bottcnn 
later  than  it  would  reach  any  h^her  portion  ;  but,  supposing  the 
filter  to  have  been  so  k>ng  made  that  the  liquid  poured  upon  it 
had  formed  mioat  passages,  it  seena  to  me  not  improbaUe  that 
the  maas  of  water  poured  upon  it  would  reach  a  central  point  at 
the  bottom  where  it  was  to  make  its  exit,  or  a  bano  in  whi^  it 
vas  to  be  collected,  as  soon  as  any  small  quantity  wouM  be  eol- 
leetsd,  at  a  point  somewhat  higher  apj  and  thu  the  larger  Hie 
size  of  the  filter  in  this  case,  the  more  surfoce  it  covered,  fiom 
die  increased  quantity,  and  the  increased  rapidity  a(  flow  given 
to  the  rtrewne  fiowiog  to  this  point,  the  sooner  it  wonld  bee<»nt 
full,  and  even  sooner  than  a  point  higher  up,  which  would,  <^ 
course,  affect  a  propcotionately  less  mass  of  sorface  to  be  drained. 

4.  Sue  ov  Pircs.  —  There  has  been  so  mnch  ccuiVErsatiaa 
and  discusaon  on  the  size  of  pipes,  and  the  efficiency  or  capacity 
of  small  pipeS'Of  only  one  inch  bore,  ia  effecting  the  dxaimge  of 
land,  that  I  know  I  aball  agreeably  tax  the  attmtion  of  my 
reader  by  qaoting  fuilhei  from  Mr.  Parkes's  excellent  essay  (bi 
this  sul^ect. 

"  It  was  OQ  the  Mi  of  November  that  I  inspected  the  drainage 
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vi  Mr.  Hammond's  &1111,  reeocdiiig  the  facta,  that,  after  a  raio  of 
about  twelve  hoars'  duration,  on  the  7th,  I  found  the  diains,  on, 
the  9th,  in  a  nine-acre  piece,  three  feet  deep,  juat  dribbling,  and 
dioie  in  a  hop-gxomd  adjoinii^,  four  feet  deep,  athaiuted ;  Mr. 
Hammond  baring  obeerred,  previomdy  to  m;  arrinl,  that  the 
gieeteat  stream  at  the  outfiill  of  each  drain  amounted  to  about 
the  half-bom  of  the  inch  pipe." 

"  The  rain-gauge  informs  ns  that  ^  of  an  imdi  in  depth  a£ 
laia  fell  upon  each  square  foot  of  aui^ue  in  the  observed  tinw 
of  tvehre  hours.  This  qnantity  is  equiTaient  to  69^^  cubic 
iitcbes,  oc  3^  poonda,  which,  divided  by  twelve  hours,  gives 
IMtle  autre  than  'A  of  a  poond  per  aqoaie  foot  of  snrCKe  per 
hour  for  the  weight  of  the  rain." 

"  The  drains  were  24  feet  asunder,  and  each  pipe  a  foot  in 
length,  ao  thai  each  lineal  foot  had  to  receive  the  water  foiling 
on  24  square  feet  of  snrfsce,  equal  to  60  pounds,  or  6  gallons ; 
and  as  the  time  which  this  quantity  occupied  in  descMidiog 
Arongfa  the  soil  snd  disappeaiisg  was  about  48  hours,  it  results 
ftat  Ij-  pounds,  or  one  pint  pec  hour,  eotered  die  drain  through 
tfae  crevioe  existing  between  each  pair  of  pipoa.  Every  one 
knows,  without  having  recourse  to  strict  azperiment,  how  very 
■uill  a  hole  wilt  let  a  pint  of  water  pass  through  it  in  an  hour, 
being  only  one  third  of  an  ounce  per  minute,  or  twice  tfae  CMi- 
tants  of  a  lady's  thimUe." 

"  Tfae  weight  of  rain,  per  aeie,  which  fell  dttring  the  121 
hours,  Bmonnted  to  108,900  pounds,  or  4SA  ton^  which  on  the 
whole  piece  of  nine  acres,  is  equal  to  437-^^  tons ;  and  each 
chain  dischaiged  19  tons,  equal  to  about  ^  of  a  ton  per  hour,  on 
the  mean  of  48  boors ;  but  when  the  flow  wsa.at  the  greatest,  I 
tad  that  eaeh  drain  must  have  discharged  at  Hia  rate  of  five 
times  this  quantity  per  hour,  which  aSotia  proof  of  the  thculty 
of  tfae  papes  to  receive  and  carry  off  a  &11  of  nin  equal  to  2^ 
inches  in  12  boon,  instead  cf  half  an  ineh  —  a  fhll  which  ia 
quite  unknown  in  this  climate.  Half  an  inch  of  rain  in  twelve 
boars  is  a  very  heavy  rain.  I  learn  from  Mr.  Dickinson  that 
lus  rain^uge  has  never  indicated  so  great  a  &I1  as  1^  inch  iu 
34  bonis,  and  from  Dr.  Ick,  the  cdtsAof  of  the  Binningham 
Philosophical  Institution,  Aat  eidy  on  five  oecasiotis  has  the 
xaiu  there  exceeded  one  ioch  in  24  hears,  during  the  same 
period  of  eight  years.    We  may,  th«refoie,  consider  the  &ct  of 
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the  sufficiency  of  inch-bore  pipes  for  agricuUntal  drainage  to  be 
fully  demonstrated,  both  by  experience  and  experiment." 

5.  Ths  Philosopbt  Of  Dkawihg.  — The  draiosge  of  land  is 
of  such  vast  importance,  that,  although  my  Temarks  on  the  sub- 
ject hare  been  much  extended,  I  may  safely  longer  claim  the 
indulgence  of  my  reader.  It  may  be  safely  laid  down  as  an 
established  principle,  that,  in  order  to  the  successful  cultivation 
of  the  soil,  the  cultirator  must  have,  es  far  as  it  can  be  acquired, 
the  conunand  of  the  water  by  which  that  soil  is  affected.  I 
have  already  said  that  wetness  may  be  ascribed  to  two  causes ; 
the  first,  arising  from  what  are  called  ptrmanent  strings  in  the 
soil,  which,  of  course,  are  more  or  less  affected  by  ^e  rain  which 
&II3,  but  whose  or^in  may  be  sometimes  traced  to  a  consid- 
erable distance  from  the  ground,  which  is  covered  or  saturated 
by  them  ;  and  secondly,  fh>m  rain  falling  directly  upon  the  field. 
The  former  can  be  remedied  only  by  cutting  off  the  spring  or 
the  diannel  in  which  its  waters  flow.  The  latter  evil  can  be 
remedied  only  by  a  system  of  drainage,  so  frequent  and  so 
formed  and  laid,  as  to  convey  the  water  away  in  the  shortest 
possible  time.  I  call  it  an  evil ;  but,  in  the  main,  the  rain  vhich 
falls  is,  of  course,  an  immense  good  —  a  great  and  powerful 
instrument  of  vegetation,  without  which  no  vegetation  could 
ptoBper,  or  even  survive.  It  becomes  an  evil  only  when  it 
becomes  stagnant.  The  effects  of  stagnant  water  in  land  are 
destructive  to  vegetation ;  or  rather,  under  certain  conditions,  it 
may  even  produce  a  greater  luxuriance  of  vegetation,  but  the 
plants  [ffoduced  in  a  very  wet  soil  are  unpalatable,  innutritions, 
and  insubstantial.  Animals  fed  upon  them  always  lose  condi- 
tion, and  the  manure  of  «nimn]«  so  fed  is  almost  worthless.  I 
saw  this  strikingly  illustrated  in  the  magnificent  park  of  the 
Duke  of  Bedford,  at  Wobum  Abbey.  Here  there  were  many 
spots  where  the  grass  was  luxuriant  and  abundant,  on  account 
of  their  excessive  dampness,  and  which  were  entirely  neglected 
both  by  the  sheep  and  the  deer ;  but  wherever  these  places,  once 
wet,  bad  been  thoroughly  drained,  they  became  the  favorite 
resorts  of  the  animals,  and  were  fed  as  closely  as  possible.  I 
have  witnessed  similar  results  in  many  other  cases. 

Water  is  an  element  in  the  food  of  plants,  composing,  io  some 
instances,  as  in  the  turnip  and  potato,  a  laj^  [voportion  of  their 
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sabstsnce ;  the  former,  it  is  slated,  containing  nearly  90  per  cent., 
the  latter  varjring  from  70  to  80  per  cent.  Water,  filtering 
through  a  soil,  opens  its  pores  to  the  admission  of  air,  which  is 
most  essential  to  the  growth  of  the  plant,  or  perhaps,  more 
properly  speaking,  to  the  fertility  of  the  soil.  Humboldt 
observed  that  ai^iUaceous  soils  and  humus  deprived  (be  air  of 
its  oxygen.  He  satisfactorily  ascertained  that  earth  taken  from 
the  galleries  of  mines  at  Salzburg  only  became  fertile  after 
having  been  exposed  to  the  atmosphere  for  a  considerable  length 
of  time.  These  observations  established  the  necessity  of  the 
presence  of  oxygen  in  the  interstices  of  the  soil,  or,  as  he  then 
said,  and  as  may  still  be  maintained,  the  utility  of  a  previous 
oxidation  of  the  soil.  All  our  agricultural  facts,  indeed,  confirm 
this  view  of  the  necessity  of  air  in  the  interstices  of  the  soil  that 
is  destined  for  the  growth  of  vegetables.  When,  by  ploughing 
very  deeply,  for  example,  we  bring  up  a  portion  of  the  subsoU 
into  the  arable  layer,  in  order  to  increase  its  thickness,  we 
always  lessen  the  fertility  of  the  ground  for  a  time  :  in  spite  of 
the  action  of  manures,  and  of  any  treatment  we  may  adopt,  a 
certain  time  must  elapse  before  the  subsoil  can  produce  an  advan- 
tageous efiect;  it  is  absolutely  necessary  that  it  have  been 
exposed  to  the  atmospheric  influences  ;  and  it  is  then  only  that 
deep  ploughing,  which  gives  the  arable  layer  a  greater  thickness, 
pays  completely  for  the  expense  it  has  occasioned.* 

Water  contributes,  in  the  next  place,  when  filtering  gradually 
through  the  soil,  to  dissolve  the  manures,  and  prepare  them  to 
assist  in  the  growth  of  the  plants  —  in  some  cases,  for  the  elements 
of  these  manures  to  be  taken  up  by  the  plants.  But  water  m 
too  great  abundance  destroys  these  manures,  and  carries  them 
away.  Rain  water,  falling  upon  the  surface,  when  the  tempera- 
Vare  of  the  air  is  higher  than  that  of  the  soil,  contributes  to 
increase  this  temperature  of  the  soil.  Water,  when  stagnant  in 
8  soil,  dimini^es  its  temperature.  The  extreme  wetness  of  a 
son  renders  it  difficult  to  be  worked ;  impedes  the  sowing  or 
{^anting ;  often  destroys  the  seed  and  the  crop ;  occasions  it 
to  become  poached  or  inaccessible  to  animals;  and  in  many 
other  ways  may  be  said  to  make  the  cultivation  of  such  soils 
hopeless. 

p.  386. 
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The  nin  -wtMt  which  falls  upon  land  may  be  detained  by 
two  circumftaoces  —  the  first  by  the  impeirious  natore  of  the 
npper  soil,  which  may  be  an  adhesive  and  strong  clay,  thioogh 
which  the  lain  cannot  percolate  ;  the  second,  by  an  imperrions 
or  indurated  subeoil,  either  of  clay  or  of  bard  pan,  which  holds 
&8t  the  wat«  when  it  reaches  it,  and  cfmseqneotly  the  upper 
portions  become  saturated  or  flooded.  la  respect  to  the  former, 
the  adhesive  clay,  though  there  have  been  some  failures,  yet 
there  are  many  remarkable  instances,  when,  by  a  syrtem  of 
under-draining  and  subsoU-idoaghing,  the  hardest  soils  have 
been  opened  and  rendered  comparatively  dry  and  iiiable.  Wben 
a  ditch  or  drain  has  been  dug,  the  tenacity  of  the  neighboring 
soil  has  beea  looeened,  and  the  drying  of  the  soil  in  the  hot  son 
of  summer  has,  under  such  circumstances,  eauaed  it  to  ciack  in 
various  directions,  and,  these  fissures  being  once  opened,  channels 
for  the  trickling  of  water  have  been  formed ;  others  have  fol- 
lowed from  contiguity,  and  these  adhesive  soils,  by  a  course  of 
cultivation,  have  been  loosened  and  reduced  to  a  condition  of 
unlooked-for  dryness  and  fineness.  Where  the  wetness  of  the 
soil  has  been  occasioned  by  a  hard  and  impervious  subsoil,  this 
evil  has  found  no  other  effectual  remedy  than  in  deep  draining, 
and  the  thorough  breaking  up  of  this  hard  layer  by  the  subsoil- 
plough.  The  stratum  below  is  often  found  pervious  to  the 
water,  which  makes  for  itself  a  ready  exit,  when  it  once  reaches 
it.  Some  persons  are  of  opinion  that,  if  it  were  possible  to  pre- 
vent it,  it  would  not  be  desirable  to  draw  off  the  water  beyond  a 
depth  of  from  foiu  to  five  feet,  —  vegetation  ordinarily  not  extend- 
ing beyond  this,  —  blinking  that,  in  time  of  drought,  the  n|q>er 
surface  might  be  benefited  by  the  evaporation  of  the  water  at 
this  depth;  S9  its  ascent  by  the  process  of  capillary  attraction. 
It  is  uselesB'to  speculate  in  this  case,  as  such  a  mtUter  must  be 
almost  wholly  beyond  our  arrangement  or  control.  I  ought  to 
add  that,  where  this  adhesive  soil  is  once  loosened,  its  porosity 
—  if  I  may  borrow  a  hard  word  —  is  often  much  assisted  by 
the  common  earth  worms,  who  penetrate  it  in  various  direc- 
tions, and,  directed  by  natural  instinct,  aim  especially  at  the 
drains  or  places  where  the  water  is  found.  Thus  it  is  that  we 
are  often  served  by  our  most  hmnble  friends,  and  in  circom- 
9  where  we  never  think  of  recognizing  the  obligatioa. 


byGoogIc 


TIIA   iMB   mm    DKAUHNO.  Ill 

6.    HAONtricEUT    Aobivultuuai.    IiipBOTainiiTB,   aitd    theik 

MoKAi.  Rbrtlts These  may  be  considered  as  the  geaend 

pRDcii^es  of  diaintog ;  and,  as  I  have  before  remarked,  it  most 
be  jdaced  almoat  at  the  head  of  ftitish  agricultaial  improvo- 
ments.  Hoch  as  it  has  already  done  in  connection  with  subsoil- 
ploughing,  it  may  be  said  only  to  haTB  begun  its  Tork ;  and  it 
seems  destined  to  double,  in  many  cases  to  quadrujde,  the  agri- 
cultural jffoducts  of  the  kingdom.  The  scale  on  vhich  it  haa 
been  carried  on,  by  some  distinguiahed  improrera,  may  well 
exdle  BDrprisa  on  the  other  side  of  the  water.  The  Duke  of 
Portland,  it  is  stated,  had  some  time  since  completed  more  than 
7000  miles  of  drainage  on  his  estates,  although  much  of  this  was 
done  before  the  system  of  subsoil-ploughing  was  introduced. 
The  Duke  of  Bedford  informed  me  that  he  made  about  200 
mites  of  disinage  on  his  estates  in  a  year,  and  about  50 
miles  in  his  Park  grounds.  This  was  all  ezecated  in  the  most 
excelleot  manner.*    Lord  Hathertoa  at  Teddesley  Park,  whose 

*  ^Ae  Daks  of  Bedford  wu  kind  enoogh  to  give  me,  iriifle  enjoying  Hie  iina& 
fected  sod  priocdj  faoqatalilies  <rf'  Wobarn  Abhoj,  an  tccoont  of  hia  dnininf 
opeEationa  for  three  jeua,  which  1  sh&li  here  subJoiiL  ft  will  intereet  in  intel- 
ligent reader,  by  showing  him  the  extent  to  which  agricultural  improvements  ue 
carried  in  this  country ;  and  it  will  illnstrate  another  point,  to  which  I  have  more 
tbutoOM  wferied,the  acenncj  with  which,  on  aiicfaeitaU^  the  fiumingtccoiiDti 
M«  kept — a  matter  which  cannot  be  too  nnch  iosiited  on. 


"Ai  Aanat  ^  Dniniag  m  Iht  Dvie  iff  Bafford;  Bt^ordAirt  EOaiu,  m  Mt 
Ttan  1841, 1B42, 1843,  and  1844. 

^ 

ISm. 

OOM. 

Am. 

-  In  winter  of  184]  and  1849 : — 

90 
90 
303 

71 
877 
333 

100 
343 

3S8 

£     1,  d. 
664    67 
648  17  5 
1095    6  5 

613    4  0 
1S87  14  7 
1400    0  9 

636    OS 
1411  IB  1 
1391    1  1 

£   f.  A 

!HO,aOO 
393,760 

194,506 

aas,75o 

ffi3,64S 

180,000 
494,150 
430,300 

« In  winter  ofJSia  and  1843:— 

xlo  winter  of  1843  and  1844:— 

"MU.  —  The  gceatw  coat  per  acre  of  draining  in  the  Paric  than  Qpm  the 
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admiiably  imptOTad  eaute  I  hare  bad  die  pleasure  of  repeatedly 
vistting,  had,  some  years  since,  completed  the  dninage  of  mors 
than  467  acrea,  at  an  ezpenae  of  £1508  17s.  4d.;  and  had 
increased  the  rental  of  hu  land,  by  these  operations,  to  the 
amount  of  £436  28.  4d.  per  year,  or  at  the  rate  of  29  per  cent, 
upon  the  c^>ital  expended.  The  main  diains  here  irera  laid 
about  three  feet  deep,  with  tiles  about  fire  inches  wide  by 
twelve  inches  long.  The  branch  dnuns  are  about  two  feet  mz 
inobes  deep,  and  are  laid  with  tiles  abow  foor  inches  wide  by 
twelve  inches  long.  In  some  of  the  valleys,  the  substiattmi  ia 
of  a  loose  mixture  of  sand  and  gravel ;  and  in  those  places  it 
was  found  necessary  to  adopt  dnins  varying  from  five  to  eight 
feet  deep,  which  pour  forth  large  bodies  of  water,  both  in 
summer  and  winter. 

It  may  be  said,  such  is  the  rapidity  with  whieh  agricultuial 
improvement  is  advancing  in  this  country,  that  a  great  revoln> 
tion  has  been  effected  in  the  system  of  dndning  since  thess 
splendid  imivovements  were  accomplished;  and  that  draining 
fully  as  efficient  as  the  above  is  now  reduced  to  ODs  half  of  the 
axpeoseL 

The  country  abounds  with  examples  of  agricultural  improve- 
ment on  the  part  of  individual  proprietors,  if  not  upon  so  exten- 
sive a  scale,  yet,  in  proporttMi  to  the  ability  and  means,  qtute  as 
enterprising  and  spirited.  It  is  truly  delightful  to  wibiees  such 
an  application  of  wealth ;  and  the  benevolent  mind  is  never 
more  disposed  to  envy  the  possession  of  power  than  when  it  is 
thus  beneficently  exerted.  The  erection  of  magnificent  houses 
or  palaces  in  a  city,  &r  beyond  one's  needs,  I  am  not  disposed  to 
deny,  does  good,  as  it  creates  a  demand  for  ingenious,  industrious, 
and,  to  a  degree,  useful  labor,  and  circulates  a  large  amount  of 

CBtate,  aiiiM  fran  tha  carnage  of  tilet  and  aolea  being  iDcloded  in  the  fbimer, 
which  io  the  latter  ia  done  by  tho  tenants  without  charge. 

"The  Mving  in  Park  draining,  in  1B43  and  1B43,  wa*  in  labor  chieflj,  that 
being  lower  in  I8t2  and  1M3  than  in  1841  and  1843. 

"  The  additional  santig  in  1843  and  Ht44  wa^  bf  potting  the  draina  one  yard 
&Tther  apart,  vis^  6i  jatia,  instead  of  5t,  aa  in  feriner  yean.  Tha  depth  of  the 
draina  «b<  increaaed,  and  the  labor  also,  bnt  the  vahie  of  the  tilee  saved  in  quao- 
titj  was  conrideiabljr  mote  than  the  increase  of  labor. 

"The  diArenee  in  coat  of  dnining,  between  one  part  of  the  estate  and  another, 
i>  occaaioned  bj  the  variona  aizes  of  the  lands,  aa,  in  high-ridged  and  cracked 
lands,  the  drMM  tiidlow  the  water  ftunwa,  at  whaterct  diatuce  the;  maj  be." 
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wealth  -vham  it  is  neaded.  There  is  a  pleBsuie,  likavise,  in 
coDtemplating  the  skill  and  aichitectural  taste  displayed  io  their 
structure,  the  beauty  of  their  anangements,  and  the  luxury  and 
■ideador  with  which  they  aie  adorned  and  furnished.  But  often 
they  are  mere  monuments  of  ranity  and  display ;  they  ate  a 
serious  drawback  upon  the  resources  of  the  proprietor ;  they  are 
mnch  beyond  his  wants  and  conTeoience ;  they  involve  a  neces- 
sity of  a  style  of  living  which  sometimes  brings  with  it  as 
much  vexation  as  pleasure ;  and  the  wealth  which  is  expended 
upon  them  is  locked  up,  to  a  great  extent,  in  a  profitless  disuse, 
or  otherwise  may  be  considered,  as  fitr  as  it  exceeds  the  neces- 
sities,  or  ctmvemeiice,  cv  uses  of  the  {ffoprietor,  as  irrecoverably 
thrown  away. 

But  how  different  are  the  results  of  the  apfdication  of  wealth 
to  the  parposes  of  agricultuial  imiaroTwneat ;  in  converting  land 
which  is  waste  into  that  which  is  productive ;  in  the  employ- 
ment of  the  poor  in  useful  and  healthful  labor ;  in  increasing  the 
neaos  of  haman  and  brute  subsistence ;  in  advancing  the  resl 
wealth  of  the  community ;  in  the  aotoal  creation  of  wealth  with- 
out loss  or  ijijury  to  any  one ;  in  making  imfvovements,  which 
have  in  themselves  a  reduplicative  energy,  so  that  the  mote 
imix^vement  is  made,  the  more  the  power  of  improving  is  ex^ 
tended  and  enlarged  ;  in  exhibiting  an  example  of  skill  and  soc- 
cess  which  excites  no  ill-will,  because  it  injures  no  man's  in- 
terest, but  is  every  where  beneficial,  and  prompts  to  a  wholesome 
emnlatioQ ;  which  leaves  behind  it  not  traces  drawn  in  tbe  sand, 
to  be  obliterated  by  every  wave  which  time  rolls  upon  the  shore, 
bat  which  are  to  endure  for  generations  and  centuries  to  come  ; 
and  which,  in  truth,  constitutes  one  of  the  most  honorable  and 
enduring  monuments,  which  a  reasonable  and  well-disciplined 
ambitim  of  posthomoas  reputation  and  fame  can  desire  or  seek 
aAer! 

7.  Soils  TO  BE  DKunn. — In  jeviewii^  this  important  subject 
of  the  drainage  of  land, — one,  certainly,  of  tbe  most  important 
connected  with  the  att  of  husbandry,  ~—  I  deem  it  best  to  recapit- 
ulate some  points,  which  have  been  partially  noticed,  and  are  to 
be  deemed  established. 

The  removal  of  water  from  the  land  is,  then,  in  all  cases, 
indispensable  to  a  snccessAil  cultivation.  Where  it  proceeds 
10  • 
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firom  pennaoent  springa,  they  must  either  be  cut  off  or  led  away 
by  a  drain  irhich  shall  directly  reach  them.  There  aie  very 
flaw  lands  which  would  not  be  benefited  by  draining.  Whererer 
a  spot  is  discovered  in  a  field,  where  the  water  is  accustomed 
to  lodge,  or  which,  from  the  coarseness  or  character  of  the 
herbage  growing  upon  it,  indicates  the  presence  of  water,  we 
may  feel  snre  that  there  the  operations  of  draining  are  required. 
Iq  the  next  place,  it  is  desirable  that  the  wetness  arising  from 
rain  shonld  be  removed  as  soon  as  practicable.  All  the  advan- 
tage which  plants  derive  from  rain  are  obtained  from  its  imme- 
diate passage  throogh  the  soil.  Whenever  its  passage  is  arrested, 
and  the  water  becomes  stagnant,  its  presence  is  injurious,  except- 
ii^  to  plants  which  are,  like  rice,  for  example,  of  an  aquatic,  or, 
as  it  may  be  termed,  an  amf^ibiona  character. 

That  soils  of  a  light  and  sandy  character  are  benefited  by 
draining,  I  have  had  the  fullest  demonstration,  and  shall  pres- 
ently show.  That  soils  of  a  most  retentive  and  adhesive  char- 
acter have  been  greatly  improved  by  it,  seems  to  be  established 
m  many  cases,  though  there  are  instances  of  fiulure  in  this 
respect ;  and  an  intelligent  and  spirited  agriculturist  in  York- 
shire, with  whom  I  have  the  pleasure  of  an  acquaintance,  has 
proposed  that  analytical  experiments  should  be  made,  to  detei^ 
mine  what  proportion  of  aluminous  matter  in  a  soil  should  dis- 
courage any  attempts  at  improvement,  by  draining  and  subsoil- 
ing.  Perfect  success  has  followed  the  operation  where  the 
amount  of  clay  or  alomine  has  been  as  great  as  24  per  cent. ; 
and  failures  have  occurred,  where  the  proportion  has  been  43 
per  cent.,  which  induces  the  conclusion  with  him,  that  the 
boundary  must  lie  somewhere  between  these  two  points.  This, 
he  thinks,  experiment  alone  can  decide.  It  must  not  be  over- 
looked, however,  that  other  circumstances  besides  the  actual 
composition  of  the  soil,  may  have  effected  the  results.  Vb. 
Hammond,  before  quoted,  has  been  successful  in  draining  heavy 
and  adhesive  soils,  where,  after  the  drains  have  been  opened,  and 
the  pipes  laid  and  bnt  slightly  covered,  the  frost  has  had  an 
opportunity  of  operating  upon  the  land,  and  occasioned  fissures, 
which  have  been  converted  into  permanent  pores  or  channels  for 
the  water  falling  upon  such  land  to  reach  the  drains.  There  is 
always  some  encouragement  in  the  simple  fact,  that  one  drop  of 
water  ia  sure,  in  its  natural  course,  to  follow  another.     There  arc, 
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bowever,  imdoubladly,  Mine  soils,  vhan,  fiom  their  impervioot 
chiuBcter,  dnuning  voold  be  almost  hopeless.  It  is  difficult  to 
ffonounce  baforetund  what  soils  come  under  this  descriptioo. 
It  is  certain  that  many  soils,  which  were  considered  beyond  the 
nach  of  this  qiecies  of  improreiDent,  hav^  been  sabjected  to  it 
with  great  and  permanent  adraatage.  In  many  oaaes,  the  char- 
acter of  the  soil,  whether  saitable  or  unsuit^le  fw  drainage, 
might  be  easily  ascertained  by  sinking  a  hide  of  the  depth  to 
which  it  is  proposed  to  drain,  and,  securing  it  (torn  the  access  of 
nui,  or  of  water  running  upmi  the  aur&ce,  ascertain  whether 
any  water  would  filter  into  it 

8.  AssoGiATioK  worn.  DuAiNAei.  —  The  drainage  of  land  upon 
the  most  improved  principles  and  method,  may  be  considei«d  in 
Bttgland  as  a  branch  of  engineering,  to  the  soccessful  application 
of  which  both  science  and  much  pcactiea  and  experience  are 
raqoisite.  For  an  indiridnal  to  undertake  it  upon  any  exten- 
aire  aeale,  without  sufficient  knowledge  and  skill,  would  b« 
likely  to  terminate  in  dinppointmant  and  loss.  It  would  mem 
as  thongh  oo  better  plan  could  be  adopted  than  that  which  has 
been  recently  undertaken,  viz.,  the  oi^;aniaation,  with  an  ample 
ea|atal,  of  a  draining  association.  This-  company,  under  the 
name  of  the  West  of  England  and  South  Wales  Land  Draining 
Ccnapany,  propose  to  establish,  in  different  and  convenient  parts 
<^  the  country,  whoe  the  clay  is  abundant  and  snitable,  tileries 
for  the  manufacture  ot  pipe  tiles ;  they  mean  to  secure  to  them- 
selves always  the  services  of  accomplished  and  practical  engi- 
neen,  and,  having  proper  to(^  and  experienced  workmen,  they 
WT&  nndertake  the  effectual  drainage  of  whole  farms,  guaranty- 
ing that  the  wock  shall  be  executed  in  a  correct  and  perfect 
manner ;  ai>d  in  titfs  way  at  a  great  saving  of  trouble,  and  at  a 
great  deal  less  expense  than  it  could  be  eflected  by  individual 
effort  aad  ent«r|aiBe.  It  is  difficult  to  conceive  of  an  arrange- 
ment from  which,  if  skilfully  and  hboally  managed,  more  ad- 
vantages may  nsolL  An  extensive  and  thorough  system  of 
drainage  will,  beyond  all  question,  effsot  for  England  the  greatest 
and  beet  im^ffovement,  in  an  agricultural  view,  which  can  pos- 
stfoly  be  looked  for.  "  The  effect  produced  on  the  crops  of  doae, 
retentive  soils,  afier  they  have  been  perfectly  drained  and  subsoil- 
ploughed,"  says  lb.  Morton,  "  is  most  aMonishing.     The  jtfod- 
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uce  if  ao  much  iocreaaed,  that  it  Till,  in  manj  imdmeet,  pcy 
the  expeoses  in  a  yeu  or  two  ;  and  wet  will,  which  Memed  to 
be  strong  cUy  when  wet,  become  finable,  and  eren  light,  witoi 
completely  subtoil-drainsd,  are  eaaily  cultivated,  and  light  mioogh 
for  producing  tumipe  to  be  fed  off  with  iheep.  Complete  or 
perfect  drainage  a  the  foundation  of  all  improremeats  in  hna- 
bandiy ;  it  should,  therefore,  be  the  first  step  which  we  take  in 
attempting  to  imjwore  or  aneUorate  the  toiL" 

9.  Tee  Piooeh  of  DaAinNo.  —  In  looking  at  a  field  or  piece 
of  land,  which  j»  propoeed  to  be  drained,  the  fint  thing  to  be 
aacertained  it,  what  &11  can  be  had  for  removing  the  water.  A 
iall  of  one  in  two  hundred  is  stated,  by  jvactical  men,  to  be  the 
extreme  on  one  side;  but  it  is  desirable  to  gat,  if  possible,  one  in 
a  hundred.  With  such  an  inclination,  the  drains  are  man  likdy 
to  be  kept  &ee  from  sediment.  The  next  step  to  be  taken  is,  to 
lay  out  and  fona  a  main  ditch  or  drain,  into  which  all  the  small 
dnins  shall  empty  themselTes,  and  the  water  be  carried  off. 
This,  of  courae,  must  be  in  the  lower  part  of  the  land,  and  it  is 
gaaeially  advised  to  let  it  remain  open,  that  the  mouths  of  the 
small  drains  may  be  observed  and  watched.  Where  left  open, 
as  at  the  model  &im  of  Lord  Ducie,  there  the  incliniUion  <tf  the 
sides  is  80  easy  that  they  aie  cultivated  to  the  water's  e<%e.  Xt 
is  advised,  in  other  cases,  to  let  the  side  drains  empty  into  a  com- 
mon main  drain,  which  is  to  be  covered ;  and  this  main  drain  is 
to  empty  itself  into  an  open  ditch.  The  principal  reason  as- 
signed fat  having  all  the  underground  parallel  drains  «npty 
themselves  into  the  main,  and  through  that  into  the  ditch,  in- 
stead of  eai^  emptying  itself  into  the  ditch,  is,  that  while,  in  the 
latter  case,  a  hundred  mouths  would  require  to  be  kept  open  and 
dear  of  rubbish,  in  the  former  only  one  has  to  be  attended  to ; 
aiui  also  that,  during  the  summer  months,  sMne  of  the  parallel 
drains  would  become  dry,  and  allow  the  entrance  oi  moles  and 
rats,  which  would  soon  Mop  them  up  ;  but  that  the  quantity  of 
water  which  always  issues  from  a  main  drain  would  forbid  their 
entrance,  and  thus  hinder  them  from  -  injuring  it  or  the  others.* 
Where  the  bottom  of  the  drain,  however,  is  formed  with  broken 
stones,  there  is  no  danger  from  this  circumstance ;  and  where  the 
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pipe  diaias  of  only  one  iDch  bora  ara  used,  they  do  not  admit  of 
the  eatiance  of  TermiD.  On  Mr.  Smith's,  plan,  however,  the 
moia  diaina  an  corerad  aa  well  as  the  side  drains,  and  the  en- 
tiance  or  outlet  of  the  main  drain  may  be  protected  by  an  iron 
grating,  or  a  foot  or  two  of  broken  stone  laid  down  at  the  end. 
It  is  adrised  that  the  main  drain  ^onld  be  sunk  six  inches 
lower  than  the  side  drains ;  but  where  pipes  are  used,  the  side 
drains  may  enter  directly  into  the  main  drains,  the  pipes  being 
made  with  a  hole  in  the  side,  for  this  express  purpose.  It  has 
beeo  fonnd  quite  effeclaal,  in  some  cases,  to  lay  two  pipes  for  a 
main  drain,  side  by  side ;  but  it  would  seem  most  desirable  to 
hare  a  pipe  of  a  lai^e  bore  for  the  main  drain,  and  of  a  sufficient 
siaa  to  receive  all  the  water  which  should  be  emptied  into  it 
from  the  side  drains.  Such  pipes,  at  Mr.  Stirling's,  near  Fal- 
kirk, were  of  a  very  large  bore,  and  made  in  three  parts,  so  as 
exactly  to  fit  each  other  when  brought  together.  The  advantage 
of  a  ooneave  or  circular  bottom  for  the  water  to  flow  in,  in  pre^ 
eience  to  a  fiat  sole,  must  be  obvious  at  first  thought.  Tiles 
bare  been  constructed  with  a  circular  bottom,  like  a  horse>&hoe 
BBt  upon  its  front  edge,  and  a  flat  cover  to  rest  upon  it ;  but  I 
can  see  no  advantage  which  ^is  has  over  a  pipe ;  unless  it  might 
be  that,  by  the  removal  of  the  cover,  the  seat  of  any  obstruction 
might  be  asceruined  without  hfUng  the  whole. 

It  is  often  found  necessary  to  make  what  are  called  wuhmatn, 
drttitu,  which  of  course  communicate  with  the  main  drain.  This 
most  depend  upon  the  nature  of  the  ground,  and  where  these^ 
mlunaios  are  made  on  the  side  of  a  hill,  they  are  best  made  ob- 
liquely, crossing  the  small  drains  diagonally,  and  thus  giving  an 
impalsa  to  the  water  received  into  them.  It  is  advised,  in  all 
cases,  to  make  the  parallel  drains,  which  connect  with  the  main 
oc  the  sabmain,  straight,  whether  running  on  level  land,  or  on  a 
»de  hill ;  and  it  is  deemed  best  that  no  small  or  parallel  drain 
should  ever  exceed  two  hundred  yards  in  length,  without  empty- 
ing into  a  main  w  a  submain  drain.  The  distance  at  which  the 
drains  should  be  placed  apart  may  vary  with  the  nature  of  the 
aoil,  6om  a  tod  to  forty  or  sixty  feet.  It  may  be  interesting  to 
know  the  length  of  drainage,  or  of  pipe,  which  may  be  required 
in  an  acre,  at  the  difierant  distances  which  are  customarily 
adopted.    I  sut^oin,  ^erefere,  the  following  table :  — 
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DiflniM  between 
Draine. 

LepglbofDniee 

'FeMefFlpea. 

66 

44 
33 
22 
16i 

1 

n 

2 
3 
4 

660 
990 
1320 
1980 
2640 

"  On  the  heavy  landa  of  Suffolk,  and  the  adjoining  counties," 
Bays  one  fanner,  "  under-drainiag  at  a  distance  of  16^  feet,  and 
at  a  depth  of  !36  or  30  inches,  is  as  much  a  matter  of  routine  as 
hedging  and  ditching."  This  depth  would  now  be  deemed 
quite  insufficient. 

The  mode  of  covering  drains  is  Tarious.  Where  the  drains 
are  filled  with  broken  stones,  it  is  advised  to  lay  upon  the  top 
of  the  stones  an  inverted  aod,  and  then  return  the  dirt  which  has 
been  taken  out.  Where  a  pipe  or  tile  and  sole  are  used,  the 
same  advice  may  be  given.  In  adhesive  or  clayey  soils,  it  is 
deemed  quite  objectionable  to  return  the  clay,  and  ram  it  in 
closely  upon  the  pipe.  It  has  been  deemed  important,  by  some 
persons,  that  alternate  pipes  of  a  large  and  a  onall  bore  should 
be  used,  so  that  the  small  pipes  may  enter  the  la^r  ones,  and 
that  there  should  be  no  interruption  of  continuity  between  them. 
In  some  cases,  rii^  of  clay  have  been  formed,  into  which  the 
ends  of  the  two  pipes  might  enter,  so  as  to  close  the  interstice, 
and  retain  the  pipes  upon  a  level.  This  is  not,  however,  de«ned 
necessary.  Where  the  bottom  is  hard,  and  the  pipes  carefully 
I^aced,  there  i&  no  dai^r,  afterwards,  of  their  getting,  if  the  term 
ouy  be  allowed,  misfitted ;  in  cases  where  the  bottom  ia  sandy 
or  loose,  more  pains  must  be  taken  to  prevent  this,  which  is 
easily  done  by  an  experienced  and  careful  drained. 

10.  Ekakplgs  or  DaiJKAax  iR  Iiulahd.  —  I  have  now,  I 
believe,  enumerated  the  principal  points  to  be  observed  in  drain- 
ing a  piece  of  land  according  to  the  most  improved  system. 
With  a  view  the  better  to  illustrate  this  important  subject,  I 
subjoin  a  plan  of  the  drainage  of  a  farm  in  Ireland,  belonging  to 
Messrs.  Andrews,  of  Comber,  county  Down,  (see  p.  120,)  tt^tber 
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with  tbeir  general  account  of  the  ptocea.  This  vas  ezecnted 
exactly  according  to  the  directions  of  Mr.  Smith,  of  DeatuloD, 
with  tiles,  and  a  foot  of  broken  stone  laid  in  upon  them ;  and 
before  the  pipe  tiles  had  received  so  much  of  the  public  appro- 
bation as  has  since  been  deserredly  bestoved  upon  them. 

"  The  accompanying  map  re|nresents  that  portion  of  the  lands 
in  the  townland  of  Cameaure,  which  has  been  thorough-drained 
op  to  the  present  time.  Another  part  of  the  form,  in  the  town- 
Uuid  of  Comber,  containing  191  acres,  was  drained  in  1841. 
The  specification  on  the  map  exhibits  the  quantities  drained  in 
the  respective  years  1841,  18^,  1843,  and  1844,  each  of  which 
comprised  the  portion  which  the  course  of  cropping  enabled 
Aem  to  manure,  and  to  place  under  green  crops  in  the  succeed- 
ing year. 

"  In  the  year  1843,  they  completed  the  thorough-draining  of 

BSi.  3  b.  7  p.  statute  measure,  by  the  executioo  of  7172  statute 

pnches  parallel,   793  perches  submain,  and  128  perches  main 

drains ;  and  in  1844,  68  a.  1b.  37  p.,  by  7720  perches  parallel, 

7^1  BulHuain,  and  20  perches  of  main  drains,  being,  in  the  years 

1843  and  1844,  117  a.  1  b.  4f.  statute  measure,  viz.  — 

14,892  perches  statute  of  parallel  drains. 

1,674       "  "      "  submain    " 

148       "  "      "  main         " 

"  The  mode  of  execution  has  been  jwecisely  the  same  as  that 
which  Mr.  Smith  characterized  as  '  most  thoroughly  following 
oat  the  Deanston  systMS.'  In  the  whole  of  the  land  drained, 
there  is  not  one  open  channel  for  water ;  all  the  water  passes 
away  under  ground,  and  the  wheat  seed  on  the  potato  land  has 
this  year  been  covered  with  the  grubber,  without  any  [toughing, 
after  the  removal  of  the  potatoes,  leaving  the  land  perfectly  fiat, 
and  TJthout  a  furrow,  as  recommended  by  Mr.  Smith,  so  that 
every  stalk  of  grain  will  benefit  equally  from  both  the  soil  and 
the  atmosphere ;  and  during  the  late  rains,  even  on  sloping 
gromid,  not  a  particle  of  the  fine  soil  has  been  washed  from  the 
land,  while,  in  the  midiained  lands  around,  the  roads  and  ditches 
are  filled  with  the  fine  deposits  from  the  streams  of  water  which 
have  rolled  down  the  furrows,  and  the  rivers  axe  red  with  the 
still  finer  matter  which  they  are  hurrying  to  the  bottom  of  the  sea. 
This  advantage  is  attained  without  any  attendant  evil ;  they 
look  to  the  total  abolition  of  every  waternfurtow  from  the  fields." 
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"  The  parallel  drains  aie  at  least  30  inches  deep,  vrith  12  inches 
<tf  small  stones;  the  submaioB  are  6  inches  deeper,  laid  with 
slates  and  tiles,  and  filled  with  stones  to  the  lerel  of  the  parallel 
drains,  and  both  are  carefully  lerelled,  turfed,  and  firmly 
tfamped ;  and  the  maias,  flagged  in  the  bottom,  built  with  dry 
masonry,  and  covered  with  coarse  flags,  are  placed  at  depths,  and 
eonstnicted  of  dimensions,  in  all  cases  exceeding  what  Hr.  Smith 
has  considered  sufficient  to  carry  off  the  entire  water  from  the 
tnbaiaios,  during  and  subsequently  to  the  heaviest  &lls  of  rain. 

"  The  soil,  as  stated  in  last  Report,  rests  on  the  grauwacke 
■late  formation,  and  the  subsoil,  as  described  by  ISr.  Smith, 
'coQsistB  chiefly  of  a  clay  drift,  with  grarel  atones  thickly  inter- 
spersed, and  occasional  boulders  of  considerable  size.' 

"  The  work  of  thorough  draining  of  every  year  has  been  fol- 
lowed up  in  the  succeeding  year  by  lubsoil-ploughing.  All  the 
land  drained  in  1843  was  subsoiled  and  in  green  crops  in  1844, 
and  that  drained  in  1844  has  been  undergoing  the  process  of 
snbfoiliDg,  which  will  soon  be  completed." 

**  As  regards  the  profits  to  be  derived  from  capital  expended 
in  thorough-draining,"  these  gentlemen  say,  "  our  experience 
fully  realizes  our  largest  expectations.  In  green  crops  the 
increased  return  ia  most  conspicuous.  In  undrained  laud  in  a 
wet  year,  potatoes  and  turnips  have  ever  jnoved  wretched  crops ; 
and  all  attempts  to  clean  the  ground  have  invariably  failed.  In 
1840,  our  crop  of  potatoes  on  wet  land  did  not  exceed  200  bush^ 
els  per  Cunningham  acre  ;  this  year  we  ascertained,  by  actually 
weighing,  on  the  weigh-bridge,  the  entire  crop  of  potatoes,  of  the 
kind  caUed  cups,  from  field  No.  4,  containing  above  17  statute 
acres,  (excludmg  the  head  lands  from  the  calculation,  both  as  to 
t^op  and  measurement,)  that  the  produce  was. 

Ton.  CM. 

Per  statute  acre,  472  bushels,  of  56  lbs.  each,  or  1 1  16 
Pet  Cunningham  or  Scotch  acre,  610  ....  15-  6 
Per  Irish  acre,  766 19      3^ 

"  And  on  field  No.  7,  several  trials  were  made  of  drills  dug  the 
length  of  the  field,  the  kinds  being  Lompers  and  other  coarse 
varieties ;  and  the  produce  was  at  least  one  sixth  greater  than  ^t 
of  the  caps. 

"  This  vfl  legard  as  very  gieat  inoduce,  and  the  difl'erence 
11 
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Iwtweeii  fltieh  a  crop  and  the  stBrred  produce  of  1840,  <hi  land 
equally  good,  would  more  than  doubly  iep«y  the  mtire  coat  in 
one  year.  Oo  the  arerage  of  wet  yean,  we  think  it  may  ftiriy 
be  reckoned,  that  the  increased  return  of  one  green  crop  would 
amply  repay  the  coata  of  draining.  Of  Uie  increased  return  from 
white  crops  we  cannot  yet  speak  so  definitely ;  but  the  crops  oa 
our  drained  hod  bare  been  rery  luxuriant  and  satiafoctay,  and 
the  weight  of  the  wheat  which  was  threshed  for  seed  in  Novem- 
ber this  year,  was  63{  lbs.  per  bushel,  which  exceeds  what  we 
hare  erer  before  experienced,  in  the  beet  years,  on  our  fsim. 

"  The  clover  and  grass  seeds  have  all  succeeded  much  better 
than  we  hare  been  accustomed  to  for  nuuy  years,  and  are  now 
luxuriant,  and  thickly  planted  on  lands  which  have  for  some 
years  appealed  clover  sick ;  probably  owing  to  the  treasnies  of 
the  subsoil  being  laid  open  to  them,  and  possibly  also  to  the 
higher  tempettUore  of  the  dry  soil  preventing  the  injury  by  frost 
to  the  crowns  of  the  clover  plants,  to  which  some  obeervers  have 
attributed  the  failure  of  clover. 

"  That  the  subsoil  is  so  laid  open,  is  abundantly  proved  by 
the  roots  striking  downwards,  as  tar  as  the  depth  of  the  drains 
admits  air  to  the  subsoil ;  for  we  have  extracted  from  our  drained 
land  the  ti^Hwots  of  Swedish  turnips  more  than  two  feM  in 
length,  Nature  having  doubtless  taught  them  to  search  in  the 
subsoil  for  that  inorganic  food,  of  which  the  upper  soil,  by  long 
cropping,  had  been  largely  exhausted,  but  which  subsoil  they 
would  not  have  dared  to  penelmte,  had  it  been  saturated  widi 
stagnant  moisture,  to  the  exclusion  of  atmospheric  air. 

"  We  do  not  £eel  it  necessaiy  to  enter  into  any  further  details 
or  observations ;  we  can  confidently  recommend  all  who  may 
read  this  Report  to  embark  in  the  same  course  of  im^ovement, 
which  we  at  first  commenced  with  caution,  and  have  pursued 
and  extended  with  increasing  confidence  and  satisfaction  as  we 
proceeded.  The  expenditure  hss  been  serious ;  but  we  entertain 
no  doubt  of  an  ample  remuneration." 

To  this  I  shall  subjoin  the  statements  of  another  eminent  im- 
prover in  Ireland,  who  has  very  successfully  drained  land  to  a 
large  extent, 

"The  character  of  the  land  drained  is  mostly  an  adhesive 
clay,  and  the  subsoil  of  a  bluisb-yellow  clay,  with  a  mixture  of 
la^  stones,  forming  a  very  retentive  and  impervious  mass. 
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The  lock,  which  ii  of  the  gtaavacke  sUte,  comu  mu  the  mf* 
foce,  aod  in  scane  uutaoees  ivevenled  the  dnuis  beiag  cut  m 
deep  as  might  have  been  wished.  The  aTerege  height  of  the 
land  diained  is  about  200  feet  abore  the  lerel  of  the  aea,  with  a 
weetem  aspect.  The  higher  portion  of  it,  pieTious  to  being 
diained,  was  wet,  thaliow,  aud  sterile,  and  the  lower  put  a  heavy, 
stiff  clay,  which,  in  unfavorable  leasonsi  was  almost  in^joeaible 
to  prepare  for  drilled  crops.  The  eSoet  of  the  drainage  on  all 
this  land  is  verj  conqucuoos,  paiticulaily  on  140  acres  which 
have  been  sobsoiled.  The  land  is  now  a  deep  and  free  soil,  pro- 
dncing  exeeUfiOt  crops  of  potiUoes,  turnips,  and  carrots,  when  pre- 
TJoosly  it  was  quite  nnsuited  to  drilled  crops. 

"  I  would,  however,  from  any  conelosionB  I  can  draw  fhan 
experieace,  bag  to  recommend,  in  ordinary  cases,  when  the  rock 
does  not  interfere,  and  where  sufficient  &U  can  be  obtained,  thai 
the  drains  should  be  cut  at  least  three  feet  deep,  and  that  tika 
and  soles,  or  inpe-tiles,  should  be  used  in  preference  to  stonss, 
both  as  to  efficiency,  aod  above  all  to  permanency. 

"  1  am  fully  satisfied,  in  the  greater  number  of  instances,  that 
mncb  expense  may  be  spared  in  materials  for  filling,  by  increasing 
the  distance  between,  and  adding  to  the  depth  of  the  drains.  One 
great  advantage  in  &vor  of  the  deep  drains  is,  that  they  are  cal- 
culated to  be  more  permanent,  and  that,  while  in  wet  weather 
they  discharge  fully  as  much  water,  they  continue  in  operation 
a  much  longer  time,  and  in  many  instances  continue  to  give  oat 
water  for  weeks  after  the  riiallow  drains  have  ceased  to  discharge 
npon  similar  soils. 

"  The  following  is  a  description  of  the  manner  in  which  the 
drains  at  Ballyleidy  have  been  executed :  The  sabmains  ar* 
laid  off  on  a  considerable  declivity,  and  eat  six  inches  deeper 
than  the  parallel  drains,  with  a  slate  and  a  lai^  tils  laid  in  the 
botttnu  of  each,  with  stones  carefully  oonpled  over  the  tiles,  and 
six  inchea  fd  broken  stwies  jdaeed  over  all,  then  neatly  torfed. 
Iron  grates  are  built  in  at  the  mouths,  where  these  submains 
discharge,  so  as  effBctually  to  [wevent  the  entrance  of  any  kind 
of  vermin.  I  am  now  satisfied  that  the  most  permanent  sub* 
mains  Bie  two  tiles  reversed,  forming  a  pipe,  and  thus  confining 
Ae  water  so  as  to  give  it  fcpiee  and  pressoie,  to  deai  away  aU 
obstructiona. 

"  The  parallel  draiDS  were  neatly  cut,  and,  where  stones  were 
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uaad,  filled  13  isehe*  d«ep,  the  atonei  ngolariy  lereUed,  vhidi 
wan  all  acnened,  and  broksD,  to  pus  thfongh  a  thrae^oeh  ring ; 
then  coTered  vith  a  thin  kkI,  vhieh  waa  irell  tramped  down. 

"  When  the  tiles  and  Btones  were  both  aaed,  about  95  tooa  of 
well-broken  ■totwe  were  pot  over  the  tile*  to  the  aete,  and  the 
drains  weW  sodded. 

"  It  was  also  foand  pecesry  to  build  a  lai^e  main  drain  for 
conr«jring  the  water  ftom  about  four  hundred  acres,  through  a 
targe  tract  of  ground,  which  added  considerabt;  to  the  ezpone. 

"  In  May,  1844,  preparation  for  turnips  was  commeneod  upon 
it,  aitd  all  parties  [veTiouslf  aequainlad  with  it  were  aatonidiad 
at  the  change.  It  had  become  deep,  free,  and  open,  one  ploi^b* 
ing  and  harrowing  being  quite  sufficient  to  prepare  it  for  drilling. 
Fifty  barrels  of  lime  to  the  acre  was  apfrfied,  after  the  first  stroke 
of  the  harrow,  and  then  well  harrowed  io  with  a  heavy  iron 
harrow,  mixing  it  minutely  with  the  aoil,  to  the  depth  of  6  or  6 
inches.  It  was  then  drilled  and  sown  with  Swedish  turnips  m 
the  6th  and  7th  of  June — part  being  manured  with  4  cwt.  of 
guano  (o  the  acre,  and  part  with  2  cwt.  of  guano  and  13  bodi- 
els  of  crushed  bones :  the  result  has  been  a  superior  crop  —  the 
medal  given  by  the  Royal  Agricultural  Society  to  local  societies, 
for  the  best  cultivated  6  acres  of  turnips,  having  been  awarded  by 
the  Bangor  Farming  Society  for  this  crop.  I  have  every  reason 
to  believe  that  all  kinds  of  crops  usually  grown  in  this  neigh- 
borhood may  in  future  be  grown  on  it  successfully ;  that  they 
may  be  sown  or  planted  at  times,  particularly  after  heavy  ranu, 
which  would  have  been  impossible  before  draining,  and  that  in 
all  cases,  with  the  same  manure  and  labor,  there  will  be  MIy 
one  third  of  an  increase  in  the  crop." 

This  gentleman  proceeds  with  some  observations,  which  are 
quite  worth  recording. 

"  It  may  be  proper  to  remark  why  it  is  that  I  recommmd 
drains  to  be  made  deeper  and  farther  apart  than  those  which 
have  been  executed  at  Ballyleidy ;  and  why  I  prefer  tiles, 
while  a  large  portion  of  the  drains  at  Ballyleidy  have  been  made 
with  stones. 

"In  the  first  case,  it  is  &om  the  experience  obtained  by  » 
careful  examination  of  the  effects  produced  by  drains  of  different 
depths,  that  I  have  become  convinced  of  the  superiority  of  deep 
over  Ludlow  drains.     With  respect  to  stones,  it  waa  a  matter  of 
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necenity  luiDg  them  here,  ai  I  hare  been  long  satisfied  that 
tiles  or  pipes  aie  preferable.  It  vas  ooly  the  difficulty  of  obuin- 
iag  tiles  in  time  at  a  reBaonable  foice,  which  prevented  them 
being  used  in  all  cases.  I  may  also  observe,  that  1  have  in 
many  iostaoces  put  stones  over  tiles,  but  nov  believe  that  even 
in  the  etifiest  clay  this  is  unnecessary,  the  drains  whidi  have 
been  made  with  tiles  alone  being  equally  efficacious.  The  tiles, 
where  stones  aie  not  put  ovei  them,  are  less  liable  to  be  injnied 
or  broken,  and  of  course  calculated  to  be  man  permtatent — aii 
object  which,  in  such  an  important  imi«ovament,  should  never 
be  lost  sight  of." 


Cn.  —  SUBSOII^PLOUGmNG  CONNECTED  WITH 
THOaOUGH-DRAININO.- 

I  have  given  these  general  examples  of  thoroagh-diaining, 
which  might  be  multiplied,  under  my  own  observation,  to  a  very 
great  extent,  and  have  to  add  that  this  improvement  is  prepara- 
tory to  subsoil-ploughing,  and  intimately  connected  with  it 

I  have  already  fully  described  the  nature  of  subsoil-ploughing. 
Tiench-plougbing  is  sometimes  mentioned.  By  trench-[4otigh- 
ingj  the  under  soil  is  brought  to  (he  surfiue,  and,  in  fact,  it  is  no 
other  than  deep  ploughing,  and  is  created  by  passing  a  second 
time  in  the  ploughed  iunow.  In  subsoiliug,  the  lower  stratum 
is  stirred  and  broken,  but  not  inverted. 

Subsoil-plonghing  is  never  to  be  recommended  without  first 
draining,  unless  in  cases  where  the  lower  soil  is  extremely  loose 
and  poioos,  so  that  the  water  can  pass  inunediately  off.  The 
late  Mr.  Rham,  a  distii^uished  farmer,  attempted  this  upon  an 
adhesive  soil,  but  found  that,  to  use  his  own  expression,  it  held 
water  as  a  sponge,  and  became  quite  unmanageable,  until  he  pro- 
ceeded completely  to  thorough-drain  it  with  tiles.  "  Until  there  is 
an  escape  for  the  water  through  the  subsoil,  any  opening  of  it  but 
[ffovides  a  greater  space  for  holding  water,  and  will  rather  tend 
to  injure  than  improve  the  soil." 
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1.  Resqlts  or  SoBflOiLiifo  and  Dkaikihq.  —  The  improre- 
meDtB  effected  by  the  ivocess  of  thorougb-dnuning  and  BabsoQ- 
ing  have  been  most  remaikable.  The  manager  of  the  fenn  of 
Sir  Robert  Feel  says,  "  that  he  can  confidently  state,  that  the  crop 
of  turnips,  aftw  the  above  treatment,  was  four  times  the  quantity 
in  veight  ever  produced  in  the  same  field  at  any  iH«riouB  time." 
Hr.  Smith  says,  in  an  early  treatise  on  this  subject,  that  which 
has  been  fully  confirmed  by  subsequeut  experience,  that,  "  when 
land  has  been  thoroughly  drained,  dee|^y  wrought,  and  well 
manured,  the  most  unpromising,  sterile  soil  becomes  a  deep,  rich 
loam,  rivalUng  in  fertility  the  best  natural  land  in  the  country, 
and  from  being  fitted  for  raising  only  scanty  crops  of  common 
oats,  will  bear  good  crops  of  from  32  to  48  bushels  of  wheat,  30 
to  40  bushels  of  beans,  40  to  60  bushels  of  bariey,  and  from  48 
to  70  bushels  of  early  oats,  per  statute  acre,  besides  potatoes, 
turnips,  mangel-wurzel,  and  carrot,  as  green  crops,  and  which 
all  good  agriculturiats  know  are  the  abundant  producers  of  the 
best  manure.'  It  is  hardly  possible  to  estimate  all  the  advantage* 
oi  diy  and  deep  land.  Every  operation  in  husbandry  is  th«eby 
facilitated  and  cheapened ;  less  seed  and  less  manure  produce  a 
fuU  effect ;  the  chances  of  a  good  and  early  preparation  for  sowing 
are  greatly  increased  —  a  matter  of  great  importance  in  a  preca- 
rious climate ;  and  there  can  be  no  doubt  that  even  the  climate 
itself  will  be  much  improved  by  the  general  prevalence  of  dry 
land." 

Mr.  Smith  further  remarks  upon  the  improvement  of  the 
soil  upon  his  own  highly-cultivated  and  conditioned  him 
at  Doune,  which  I  had  the  great  pleasure  of  inspecting,  that, 
"  when  he  commenced  these  operations  upon  his  own  farm,  on  a 
part  of  it  he  had  not  more  than  from  four  to  fonr  and  a  half 
inches  of  surfece  soil ;  but  having  applied  the  system  of  thorough 
draining  to  it,  and  used  the  subsoil-plough,  he  can  now  turn  up 
more  than  sixteen  inches  of  good  soil,  and  it  is  not  more  than 
twenty  years  since  he  began." 

2.  FuLUKEs  Iff  ScBSon.nro  iff  adhzsivi:  iffn  bbavt  Sotu.  — 
I  cannot  say  that  this  process  within  my  observation  has  been 
withont  failures.  Mr.  Sworfield,  the  intelligent  manager  of  the 
beautiful  estate  at  Chatsworth,  informed  me  that  it  bad  not  been 
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sooceaaful  with  him.  My  KBjpectoA  friend,  Mr.  Spencer,  on  his 
weU-cultivated  farm  at'Bransley,  in  Lincolnshire,  complained  of 
its  being  ineffectual,  from  the  soil  being  too  adhesive  and  heavy, 
and  soon  mnniDg  tt^ether,  and  becoming  as  compact  as  befive 
breaking  ap.  Mr.  Black,  in  Yorkshire,  the  steward  of  the  Eari 
<^  Zetland,  says  that  one  of  his  subsoUed  fields  prodnced 
thirty-five,  and  the  other  twenty-seven  and  a  half  bashels  of 
wheat  per  acre  ;  the  field  that  produced  the  greatest  number  of 
bushels  per  acre  was  subsoiled  across  the  drains,  the  other  par- 
allel with  them ;  ploughing  across  the  drains  he  deems  decidedly 
the  best  method.  This  was  in  X838.  In  December,  1839,  one 
(tf  the  fields  was  ploughed,  but  no  traces  remained  of  the  subsoil- 
jriongh  having  been  used.  "  I  expected,"  he  adds,  "  from  the 
eMDplete  tweaking  up  of  the  subsoil,  that  the  parts  would  have 
i«nained  distinct  for  years  j  but  such  was  not  the  case ;  they 
had  all  run  together,  and  were  as  compact  as  when  first  moved 
by  the  plough,  without  even  the  appearance  of  a  water-shake  or 
fiasure.  This  I  was  not  prepared  to  expect.  Separated  by  a 
fenoe  rally  is  another  field  of  a  similar  description,  which  was 
fellow  at  the  same  time,  but  not  subsoiled ;  the  crop  on  this  field 
was  quite  oqoal  to  the  other.  A  neighbor  subsoiled  one  acre  of 
a  field,  which  was  sown  with  beans  ;  this  field  I  frequently  saw 
through  the  summer,  and,  during  that  period,  the  part  subsoiled 
was  by  no  means  superior  to  the  other."  Another  farmer  of 
Kirkleatham,  in  Yorkshire,  whose  experiments  were  conducted 
in  a  judicious  and  effectual  manner,  says  that  he  is  satisfied  that 
snbsoiling  is  of  no  permanent  use  upon  his  soil.  The  quality 
of  tiie  land  in  all  these  cases  is  the  same,  and  consists  of  a  level, 
uniform  tract,  of  a  peculiarly  tenacious  soil,  called  the  lias  clay, 
containing,  by  analysis,  more  than  43  per  cent,  of  alumina,  or  pure 
clay.  Mr.  Black  remarks,  that  "the  soil  which  will  receive 
the  most  permanent  improvement  from  subsoil-ploughing  is  one 
in  which  silica  predominates ;  indeed,  all  shallow  soils  of  the 
lighter  kinds  will  be  improved  by  it,  and  particularly  so  if  there 
is  any  moorland  pan,  or  indara,ted  incrustations,  formed  by  the 
weight  of  the  plough  going  for  a  number  of  years  at  the  same 
depth,  or  from  other  causes.  If  the  subsoil  is  of  good  quality, 
and  a  greater  depth  of  furrow  is  wi^ed  for,  the  subsoil-plough 
may  be  used  with  great  advantage ;  the  percolation  of  water  pre- 
pares the  subsoil  for  amalgamation  with  the  surface.     Stroi^ 
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clayey  land  oaooot  be  pentuuwotly  impioTed  by  Mbeofl- 
plongbiag." 

I  have  felt  bound  to  give  iheas  atatemeDU  oi  intelligeot  fnc~ 
tical  &ratere,  though  I  might  diow  many  of^tonte  nmdta,  which 
would  lead  one  to  auppose  that  there  may  have  been  •ometfaing 
peculiai  in  the  execution  of  the  work.  The  aamfl  reault  baa 
followed  to  a  degiee  at  Wimpole,  the  eatate  of  the  Earl  of 
Hardwicke,  a  fann,  which,  in  many  respects,  foe  caieiiil  managv- 
ment,  and  especially  for  (he  admirable  anangeinent  and  otAet 
obeerved  in  every  thing  connected  with  the  iarm  premifes,  is  not 
■nrpnssed  by  any  which  has  come  under  my  observation. 

It  may,  however,  be  considered  as  to  a  degree  settled,  that  Uu 
very  strong  and  adhesive  clays  in  the  application  of  this  system 
of  thorough-drainiog  and  subsoiliog  are  to  be  looked  at  with  a 
good  deal  of  distmstj  yet  Uie  certain  success  which  has  attended 
many  attempts  to  drain  a  strong  soil,  by  very  deep  and  frequent 
draining,  and  by  giving  a  fair  oj^MVtnnity,  after  the  drains  ware 
opened,  for  the  operation  of  excessive  heat  or  excessive  cold,  in 
loosening  and  rending  the  soil,  scarcely  permits  us  to  despair  at 
some  improvement  in  almost  any  case. 

3.  Socoxaa  ix  sobsoiuho  BurnT  and  uawx  Laxss.  —  "Ha 
^jdication  of  this  mode  oi  improvement  to  light,  mndy  land 
may  excite  aome  surprise ;  and  yet  its  beneficial  effiscts,  in  such 
esses,  have  been,  within  my  own  knowledge,  so  fully  eatabliahed, 
that  I  think  proper  to  dwell  upon  them  at  some  length. 

At  the  estate  of  Sir  John  Easthope,  in  Suney,  where  many 
dtsconiagements  in  the  way  of  soil  have  been  skilfully  and  suc- 
cessfully contended  with,  I  saw  the  beneficial  eflacts  of  aubsoil* 
ing  and  draining  strongly  exemplified,  in  a  soil  of  a  sandy,  grav- 
elly, thin,  porous  character ;  the  part  so  operated  upon  presenting 
a  striking  and  beautiful  contrast  to  another  port  of  the  field  under 
the  same  cropping,  which  had  not  been  so  managed.  To  this 
experiment  i  have  already  referred.  But  more  fully  to  illustrate 
this  subject,  I  shall  quote  from  a  communication  made  by  Mr. 
Denison,  of  Eilnwick  Percy,  Yorkshire,  to  H.  S.  Thompson,  Esq., 
and  given  by  him  to  the  public  in  a  valuable  p^wr  on  subsoil- 
ploughing,  in  the  Transactions  of  the  Torksluie  Agricultural 
Society  for  1840. 

"  Few  have  been  hitbwto  met  with  who  would  not  ridicule 
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the  ida«  of  aj^lying  the  operation  of  subeoil-[dougbing  and 
thorough-drainiDg  to  light,  blov-away  sand ;  and  aa  it  is  to  this 
latter  description  of  land  that  I  have  chiefly  turned  my  attention 
and  experiments,  I  vill  confine  myself  to  vhat  I  really  know 
and  have  experienced. 

"  I  vill  now  mention  the  mode  in  which  I  have  brooght  a 
coQsidentUe  tract  of  sandy  land  into  cultivation ;  and  I  feel  eo 
tbovoughly  gTai«fiil  to  the  subsoil-ploagh  for  the  share  it  has  had 
in  loy  snecen,  that  I  cannot  do  sufficient  justice  to  it  without 
fidljr  exiduning  the  system  upon  which  I  worked. 

"  The  tract  of  land  upon  which  I  began  was  in  extent  about 
460  acres,  the  principal  part  of  which  was  rabbit  warren.  The 
geoeial  eharactei  of  this  tract  was,  that  although,  npon  the 
wiiole,  it  was  neariy  a  level,  yet  the  surface  was  undulating ; 
the  sandy  swells  being  covered  with  heather,  and  the  hollows, 
a  bed  of  aquatic  plants,  being  for  many  months  in  winter  entirely 
covered  with  water.  Of  the  sandy  hills,  the  soil,  aa  far  as  I  am 
able  to  judge,  was  a  sterile,  impalpable  sand,  having  been  here- 
tofore cnltrvated,  and  again  abandoned.  About  six  or  eight 
inches  below  the  surface,  this  sandy  soil  seemed  to  become  hard- 
ened into  almost  a  sandstone,  with  the  occurrence  occasionally 
ot  an  impervious  bed  of  ironstone  ;  {resenting,  wherever  it  did 
oecnr,  a  complete  obstacle  to  the  entrance  of  the  ploughshare : 
generally  speaking,  however,  these  nodules,  or  beds  of  ironstone, 
lay  at  a  depth  somewhat  below  the  ordinary  ploughings.  The 
marshy  hollows  were  of  a  totally  different  nature ;  and  their 
eoltivation  had  never  been  attempted ;  an  idea  apparently  having 
prevailed,  that  they  were  below  the  reach  of  drainage.  When 
become  dry,  the  soil  of  these  hollows  appeared  to  be  a  black 
vegetable  monld,  extending  to  a  considerable  depth ;  in  some 
traces  praty,  in  all  containing  a  large  proportion  of  inert  vege- 
taUe  matter. 

"  Upon  eoosidering  the  character  of  this  tract  of  land,  I 
thought  that  the  [^nciple  of  sobsoiliQg  woold  be  equally  appli- 
cable to  the  light,  sandy  hillocks  and  the  marshy  levels.  Upon 
the  higher  grounds,  it  was  obvious  that,  when  under  cultivation, 
the  sun  had  very  great  power  over  the  six  or  eight  inches  of 
fltimd  soil,  and  that  thns  v^etatiim  was  either  burnt  np,  or,  if  a 
strong  gronnd-wind  came,  then  was  danger  of  the  contents  of 
one  field  bemg  blown  into  another.     If,  therefore,  by  stirring  to 
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the  depth  of  uxteen  instead  of  six  inches,  •  greater  volume  of 
•oil  could  be  obtained,  the  power  of  retaining  moisture  would  be 
proportionally  increased,  although  the  constituent  parts  of  tbe 
surface  remained  unaltered ;  for  I  nerer  contemplated  that  which 
by  some  is  confounded  with,  and  bjr  others  ptefened  to,  sobsoU- 
ing ;  1  mean  trench-plooghing.  I  am  of  opinion  that  in  Tery 
few  cases,  if  any,  is  the  soil  underneath  mote  fitted  for  vefrta- 
tion  than  tiax  of  the  surface ;  least  of  all  in  a  ease  like  the 
present :  a  hungry,  ferruginoos  subsoil  could  be  no  amendment 
upon  a  surface  however  sterile.  Experience  has  shown  that 
this  theory  is  correct,  and  that,  on  sandy  soils,  the  advantage  to 
be  derived  from  subsoiling  is  from  obtaining  a  graater  depth,  mi 
consequently  a  greater  power  to  absorb  moisture.  On  the  lev^, 
marshy  portions  of  this  tract,  the  benefits,  though  not  bo  obvious 
in  theory,  bare  proved  equally  clear  in  practice.  The  subeoit- 
ploiigh  has  broken  through  the  mass  of  tough  vegetable  matter, 
tearing  up  the  roots  of  rushes  and  other  fen  weeds,  which  were 
beyond  the  reach  of  tbe  common  plough. 

"  Uy  first  operation  was  to  carry  a  main  drain  through  tbe 
whole  estate ;  and  this  was  not  only  an  expensive  job,  but  one 
also  which  required  considerable  precision  ;  for  upon  the  accuracy 
of  its  level  depended  the  success  of  the  whole  drainage.  N<», 
when  tbe  drain  was  made,  and  the  surface  water  conveyed  away, 
was  half  the  requisite  treatment  effected ;  for  it  proved  that  the 
sandy  elevtuions,  of  which  I  have  so  often  spoken,  were  the 
receptacles  of  springs,  so  that,  in  the  whole  of  the  estate  I  por^ 
chased,  though  termed  a  sandy  waste,  there  was  haidly  a  single 
acre  which  did  not  require  draining  previous  (o  snbsoiling. 

"  The  main  open  drain  being  carried  through,  tbe  next  thing 
was  to  make  main  hollow  drains,  leading  into  it,  botlonud  with 
tiles,  of  the  width  and  height  of  six  inches,  and  covered  with  a 
sod,  four  inches  thick,  taken  firom  the  nearest  hedge-side.  1 
prefer  sod  to  sticks,  ling,  or  straw,  for  it  allows  the  wata  to  per- 
colate freely,  and  does  not  shrink.  Tbe  depth  of  these  leading 
tiled  drains  varies  much,  acunding  to  tbe  undulations  of  tbe  sor- 
jace.  In  some  cases,  it  was  necessary  to  cut  them  between  aiz 
and  seven  feet  deep,  —  altogether  at  an  average  of  four  feM. 
Into  these  drains  were  brought  the  smaller  ones,  laid  with  tiles  of 
tbe  width  and  height  of  three  and  a  half  ioohes,  idaced  at  every 
twelve  yards  aput,  and  of  the  same  average  depth  as  the  othara. 
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I  eonakler  it  prudent  to  hare  ia  every  fire  acres  one  leading  drain, 
vith  an  outlet  into  the  main  open  one :  the  mouths  of  the  outlets 
tfiould  be  of  wood  kyanized,  vith  a  aving-door  for  the  sake  of 
iverenting  the  poesibilitf  of  the  outlet  being  trodden  up,  or 
destroyed  by  &oat  acting  upon  the  tiles. 

"  The  above  partioulaia  have  been  given  somewhat  at  length, 
horn  the  conviction  of  the  great  importance  of  effectual  drainage, 
and  that,  vithoat  it,  anbooil-idoughing  will  do  more  harm  than 
good.  • 

"  The  first  process,  after  the  drains  were  compJete,  was  in  the 
months  of  March  and  April,  to  pare  and  bum,  and  to  sow  rape 
and  turnips,  drilled  with  half^inch  bones  and  soot  in  the  follow- 
ii^  month.  The  crop  was  not  at  all  regular,  being  good  where 
the  soil  was  deep  and  black,  bat  very  bad  where  it  was  sandy ; 
the  sole  being  hard,  and  the  action  of  the  sun  having  great 
power  to  the  very  roots  of  the  plants. 

"  In  the  winter  of  the  same  year,  after  the  turnipe  aai  rape 
were  consumed,  I  ploughed  the  land  in  the  direction  of  the  old 
funows ;  and  Me  mbsoil-phugh  followed,  worked  by  two  oxen 
and  four  hones,  loosening  the  hard,  sandy  sole  oa  the  higher 
gioand,  and  tearing  up  the  roots  of  the  rushes,  itC;  on  the  low. 
In  this  stale  the  land  lay  till  the  month  of  April  following, 
when  Fialayson's  dn^-harrow  was  applied  across  the  plough- 
kigs,  which  brought  up  all  the  roots  and  rubbish  to  the  surface ; 
tfaeee  were  then  raked  off  and  burnt  I  then  sowed  the  black 
Tartarian  oats,  and  ploughed  tfiem  in :  the  ground  was  then 
buTowed  and  pressed  down  with  a  clod-crushing  roller,  made  by 
Mr.  Croekill,  of  Beveriey,  which  implement  has  been  of  the 
greatest  service  to  me  in  almost  every  stage  and  crop.  It  has 
been  the  means  of  consdtidating  the  earth,  which  would  other- 
-wne  have  been  too  light,  and  it  has  kept  the  moisture  in  also. 
B  has  a  decided  advante^  over  every  other  kind  of  roller  in  this 
n^ect,  becanae  it  leaves  an  tmeven  surface  instead  of  a  flat  one, 
fiom  which  the  rain,  in  sandy  land  especially,  is  apt  to  ran  off 
without  nourishing  or  refreshing  the  crop.* 

"  The  oats  came  out  very  healthy,  and  had  no  check :  in  six- 
teen weeks  from  the  time  of  sowing,  they  were  reaped,  and, 
when  threshed,  yielded  10}  quarters  per  acre,  8  bn^els  per 

*  I  Aall  hendtet  tecrilw  tMi  TslmUe  agiicalttml  implemenL — H.  C 
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qtiaiter,  which  wen  told  at  Ms.  pei  qiMrUr,— and  this  fram 
land  that  wai  let  two  yean  before  at  2a.  6d.  per  acn. 

"  I  sowed  forty  acma  with  oata,  of  the  aane  flat  of  land  thaC 
had  been  pored  and  bnrat,  but  not  subsoil-ploiighed,  from  want 
of  time.  The  produce  of  thia  waa  not  more  than  3  qrs.  per  acre, 
and  straw  small  and  short  —  a  Tery  fur  proof  of  tlie  adnntage 
of  subsoiling. 

"  I  have  now  100  acres  of  wheat  and  oats  growing  on  what 
was  the  very  -want  port  of  the  whole  property,  and  conaidersd 
perfectly  aseless.  It  has  been  diained,  pared,  and  burnt,  and 
aobsoiled  exactly  after  the  mode  above  detailed ;  and  it  looks  as 
promising  as  what  was  so  good  last  year.  The  land  apoo  whieh 
I  had  potatoes,  exhibits  as  decided  a  superiority." 

4.  StJCcciB  or  lOBSOiLiKa  on  TBiH,  FEATT  Qbouhd. — I  think 
proper  to  subjoin  the  account  of  a  iSi.  Grolt,  of  his  ( 
upon  a  different  kind  of  land. 

Hr.  CroA,  of  Button  Bushel,   who  occupies  ■ 
on  the  calc-grit,  thus  describes  the  effect  of  subaoiliog :  — 

"  The  surface  soil  is  little  mon  than  half  a  spade  deep,  Dot 
positirely  peat,  but  next  akin  to  it ;  at  this  time  of  year,  (N»- 
▼ember,)  it  was  always  fetlock  deep:  under  this  is  the  pan, 
about  two  inches  thick,  and  as  bard  as  iron.  We  broke  a  pidk- 
aze  in  getting  a  specimen.  Below  the  pan  is  the  mbbly  soil,  of 
which  I  also  send  a  specimen  for  analysis.  On  this  land  nothing 
would  grow.  In  sommer,  the  crops  would  appear  healthy  and 
good,  but  before  harvest,  always  dwindled  away.  I  found  U 
impossible  to  use  the  snbsoil^lough  with  four  horses ;  but  by 
fixing  a  wheel  to  it,  (which  made  it  work  much  steadier,)  and 
tising  six  horses,  we  got  on  tolerably  well,  though  it  was  very 
hard  work  for  both  horses  and  maiL  Immediately  after  sabaoil- 
ing,  I  sowed  oats  with  Sinclair's  gnus  seeds.  I  had  a  fall  crop 
of  oats,  so  heavy,  indeed,  that  they  were  all  flat  on  the  gnnrnd, 
and  not  ripe  till  Novembw ;  the  aeeds  hare  been  haid  stook«d 
all  this  year  with  sheep  and  young  hones,  which,  as  you  know, 
are  the  worst  of  all  stock  for  year-old  seeds ;  but  the  herbage  is 
good,  and  the  land  quite  firm.  Before  subsoiling,  the  land  was 
not  worth  ff  s.  an  acre :   it  is  now  let  at  a  guinea." 

"  In  this  case,  the  advantages  of  sobsoiliog  were  gteat  tad 
immediate,  and  evidently  arose  from  the  drainage  efibeted  by 
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braakiDg  up  the  pan,  which  was  impervious  to  vater ;  whilat  the 
rabble  below  was  highly  porous,  and  afibrded  a  ready  paasage  to 
the  stagnant  water  which  caused  the  {mrioos  stetility." 

6.  Imtobtahcs  or  Subsoiuho  Arm  Dbainino,  amd  tbcu  At- 
PLICATION  TO  THE  Uhitkd  States.  —  I  hope  do  apology  will  bt 
fequired  by  my  readers  for  having  gone  so  much  at  large  into 
this  subject.  The  thorough-draiiung  and  subsoil-ploughing  of 
land  constitute,  in  my  judgment,  the  great  modem  im^Mroyement 
of  English  husbandry ;  and  in  their  more  extended  app1icBti<w 
to  lands  which  are  now  oompaiatively  waste  and  profitless,  or 
at  best  very  restricted  in  their  {woduce,  and  to  lands  which 
have  been  long  cultivated,  the  jvoductive  capacities  of  which 
bare  been  very  imperfectly  brought  out,  and  to  lands  which 
have  been  productive,  and  hitherto  supposed  to  have  reached 
their  maximum  of  yield,  they  seem  destined  to  increase  the 
|ffoducts  of  the  country  beyond  any  calculations  which  have 
yet  been  made. 

Thirf  snch  an  improvement  is  applicable  to  many  parts  of  the 
United  Stales,  —  I  mean  especially  the  older  statee,  where  land  has 
already  reached  a  high  value,  —  cannot  be  doubted.  I  know  many 
tuva  and  many  tracts  of  counby,  where,  by  such  a  process,  the 
product  of  the  land  might  be  expected  to  be  doubled ;  and  I  have  a 
Confidant  hope  that,  in  parts  of  the  country  where  Wheat  now  is 
liable  to  be  thrown  out  by  the  severity  of  the  frosts,  or  to  suffer 
blight  from  the  wetness  of  the  soil,  to  which,  in  many  cases,  blight 
is  to  be  attributed,  we  may,  by  means  of  this  great  improvement, 
be  enabled  to  grow  wheat  with  success.  Our  crops  of  potatoes, 
which  we  generally  [rfant  by  i«eference  in  low  lands,  are  often 
destroyed  by  excessive  wetness  arising  from  heavy  rains,  which 
remain  on  the  top  of  the  soil,  for  want  of  ready  and  sufficient 
drainage.  I  have  known,  in  repeated  inttaDCee,  the  seed  to  be 
destroyed  in  the  siting ;  and  the  crop  in  the  autumn  to  be  rotted, 
in  fueh  cases,  after  it  bad  become  ready  for  the  harvest. 

6.  OBJEcnoMB  TO  THIS  iMPBovxmifT.  —  I  foreseo  only  two  or 
duee  objections  to  the  adoption  of  this  improvement  in  the 
United  States.  In  laying  drains  of  clay  pipes  or  tiles,  the  very 
severe  frosts,  especially  in  the  northern  parts  of  the  country,  are 
liable  to  break  Uiem  to  pieces  at  the  outlet  of  such  drains ;  but 
12 
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this  may  be  guarded  agaibst  by  laying  thne  fe«1  of  the  ends  of 
the  drains  with  broken  stones,  thmugh  which  the  water  would 
find  ita  way.  The  pipes  or  tiles  laid  three  feet,  or  even  two  feet, 
below  the  surface,  would  not  be  affected  by  the  frcrat 

The  next  objection  is  in  the  difficulty  of  finding  suitable  per- 
sons to  execute  the  work.  An  extensive  system  of  draining,  to 
be  well  executed,  — and  unless  it  can  be  well  executed,  it  is  better 
that  it  should  not  be  attempted  at  all,  — requires,  in  the  laying  out 
of  the  work,  skill,  and  science,  and  experience ;  and  as  yet,  a 
class  of  skilftil,  scientific,  and  experienced  drainers  can  scarcely 
be  said  to  exist  among  us.  Time  and  demand,  as  in  all  other 
cases,'  may,  however,  soon  produce  them.  The  laborers,  to  exe- 
cute the  work,  likewise,  are  not  so  readily  found.  No  native 
American  laborer,  among  the  thousands  whom  I  have  known  or 
employed,  would  have  had  patience,  application,  perseverance,  and 
constancy  sufficient  to  execate  drains  after  the  perfect  end  scrupu- 
lously exact  manner  in  which  they  are  made  in  England.  Our 
habits  of  haste,  our  anxiety  to  arrive  at  our  object  by  the  shortest 
possible  way,  — for  a  genuine  Yankee  may  always  be  known  by 
his  crossing  a  street,  in  spite  of  mud  or  dirt,  diagonally,  rather  than 
going  to  the  comer  and  crossing  at  right  angles  on  the  regtilar 
flagging, — our  habitual  conceit  of  our  superior  judgment,  corre- 
sponding, in  general,  in  a  direct  ratio  with  the  ignorance  of  the 
party,  which  disdains  to  be  directed  or  taught,  are  all  national 
peculiarities,  which  operate  against  any  minute,  precise,  and 
exact  labor.  There  would  be  no  difficulty,  at  any  time,  —  such 
are  the  accustomed  habits  of  the  division  of  labor,  — in  finding  any 
numbers  of  Englishmen,  ten  of  whom  are  content  to  be  employed 
during  the  whole  of  their  lives  in  the  formation  of  one  pin  at  a 
time ;  but  a  Yankee'  would  at  once  undertake  to  do  the  whole 
himself — with  what  advantage,  as  it  respects  the  perfect  execu- 
tion of  the  article  itself,  I  must  leave  others  to  judge.  In  many 
cases,  however,  we  may  take  advantage  of  the  labors  and  expe- 
rience of  those  emigrant  laborers  who  are  planting  themselves  ia 
vast  numbers  in  a  cotmtry  affording  singular  advantages  to  a 
poor  man,  who  is  at  the  same  time  frugal,  temperate,  and  indus- 
trious. Unless  the  work  can  be  executed  in  the  most  careful, 
thorough,  exact,  and  skilful  manner,  I  strongly  advise  —  if  I  may 
be  allowed,  with  all  possible  respect  and  good-will,  to  give  my 
advice  —  that  it  should  not  be  undertaken.     The  half  execution, 
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or  the  imperfect  execution,  of  it  oftea  brings  many  a  good  thing 
into  diareputa,  and  "proTes  a  great  bar  to  improTQmeot. 

But  the  gretU  objection  which  will  be  ni^ed  will  undoubtedly 
be  the  want  of  coital,  and  the  ezpeosire  character  of  such  im- 
proTements.  That  they  are  expensive  there  can  be  no  doubt ; 
but  in  alt  such  cases  there  are  only  two  questions  to  be  asked. 
First,  have  I  the  means  of  executing  them  ?  If  the  means  are 
not  within  a  man's  reach,  of  course  he  should  remember  the 
Sate  of  him  who  fell  under  general  reproach,  because  "he  began 
to  build,  and  was  not  able  to  finish."  The  second  question  is, 
"  Wilt  the  improvemeat  pay  ?  Will  it  produce  an  adequate  re- 
turn ?  "  Then  the  cost  of  it  is  only  to  bo  considered  in  reference  to 
the  return  which  it  will  make  ;  and  the  agricultural  improver,  in 
such  case,  is  to  be  govern^  by  the  same  principles  by  which 
the  conduct  of  shrewd  men  is  directed  and  regulated  in  othw 
business  transactions. 

I  can  only  say,  that,  in  England,  with  scarcely  an  exception, 
as  far  as  I  have  seen,  the  improvement  is  sore  to  be  remonerative 
in  a  very  high  degree ;  and  for  that  reason  the  government  are 
proposing  a  most  beneficent  measure  in  offering  the  loan,  of  cap- 
ital, upon  adequate  security,  for  the  accomplishment  of  such  im- 
jfforementa,  and  in  other  cases  allowing  the  owners  of  entailed 
estates  to  raise  a  certain  amount  upon  the  mortgage  of  such 
estates  for  the  same  purpose.  Within  my  own  observation,  in 
my  own  country,  where  such  improvements  have  been  judi- 
ciously effected,  though  on  a  comparatively  very  limited  scale, 
the  result  has  afforded  an  ample  compensation.  I  know  quite 
well  how  all  agricultural  imjvQvements,  involving  a  considerable 
outlay  of  expense,  and  attended  with  some  necessary  delay  in 
the  returns,  are  constantly  sneered  at  in  our  active  and  bustling 
community,  by.  some  persons,  who  are  constantly  in  a  state  of 
the  most  feveri^  anxiety  to  find  a  shorter  way  to  wealth,  to 
reach  it,  if  I  may  so  say,  on  a  railroad  line,  and  by  an  express 
train ;  but  I  believe  I  may  add  .with  confidence,  and  that  after 
not  a  short  experience,  that  judicious  investments  in  the  profit- 
able improvement  of  land,  though  they  may  have  been  at  first 
expensive,  have,  in  the  comae  of  time,  proved  as  profitable  as, 
and  always  much  more  secure  than,  most  of  the  moneyed  specula- 
tions in  which  the  business  public  have  been  eng^ed. 

7.  Rc&d's  Sitbsoil  Polvbeuek.  —  I  ought  not  to  close  this 
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•object  of  subsoiliog  and  draining,  without  notice  of  an  im|de- 
ment  which  has,  in  these  cases,  iBt>Ted  of  great  utility  ;  I  mean 
Bead's  subsoil  pulverizer.  I  have  already  given  a  description 
of  two  subsoil-ploughs.  This  instrument,  which  can  scarcely  be 
called  a  plough,  is  intended  to  accoiofdish  the  same  purpose.  I 
have  not  seen  it  at  work,  but  I  have  the  testimony  of  several  per- 
sons in  its  iavor.  The  great  advantages  claimed  for  it  are,  that 
it  does  its  work  effectually  and  with  much  less  expense  of  labor, 
on  account  of  its  suspension  upon  wheels,  than  other  ploughs, 
requiring  only  two  horses  to  use  it.  "  The  improvement,"  says 
the  inventor,  "  consists  in  carrying  the  weight  of  the  machine  on 
two  pairs  of  wheels  of  equal  diameter,  and  placed  in  the  same 
line,  so  that  the  implement  offers  no  greater  resistance  to  the 
cattle  than  is  required  by  the  action  of  the  shares  or  tines  to 
break  up  or  stir  the  subsoil."  It  is  represented  as  highly 
useful,  when  fitted  with  tines  or  hoes,  for  scarifying  between 
rows  of  beans,  turnips,  mangel-wurzel,  or  potatoes,  requiring  one 
or  two  horses,  and  also  for  working  bop-gardens.  I  subjoin  an 
engraving  of  it.  It  is,  of  course,  when  used  for  subsoiUng,  de- 
signed to  follow  in  the  furrow  of  a  common  plough. 


It  will  be  interesting  to  my  readers,  if  I  subjoin  the  report  of 
Mr.  Parkes,  the  eminent  engineer  of  the  Royal  Agricultural 
Society,  upon  the  merits  of  this  implement. 

"  An  imi^ement  was  produced  at  the  Southampton  meeting, 
with  the  merits  of  which  the  writer  afterwards  became  fully 
aequunted.  It  was  put  to  the  test  by  the  judges  in  a  hard- 
baked  soil.  The  pan,  or  old  plough-floor,  of  this  field,  had  evi- 
dently never  been  invaded  by  agricultural  tools;  below  six 
inches  it  was  as  solid  as  centuries  of  ploughing  and  trampUng 
can  he  conceived  to  have  made  a  tenacious  loam,  aided  by  a 
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dfoa^t  of  Several  weeks'  duration.  Mr.  Read's  pulverizer  was 
put  into  the  furrow  opened  by  a  plough,  and  set  to  work  about 
BIZ  inches  under  it.  The  effect  was  'perfectly  beautiful,'  to 
use  the  judges'  words.  The  old  floor  was  split  up  into  frag- 
ments, like  broken  tiles ;  the  soil  was  separated  and  pulverized, 
not  heaved  up  in  great  masses,  and  let  fall  again  to  its  original 
berth  —  the  common  defect  of  the  ponderous  subsoil-ploughs ;  the 
depth  was  maintained  invariably  unifonn,  and  a  holder  for  the 
implement  would  be  nearly  unnecessary  but  for  the  circumstance 
of  its  coming  out  at  the  end  of  a  furrow,  and  of  setting  in  again. 
The  uniformity  of  depth  and  regularity  of  motion  are  owing  to 
ibo  construction  of  the  implement,  which  is  as  simple  as  it  is 
novel  A  straight  beam,  furnished  with  the  usual  pair  of 
bandies,  is  cairied  on  fotu  wheels,  the  leading  pair  being  placed 
near  ^e  bridle,  and  the  following  pair  near  the  after  end  of 
the  beam.  The  stirrer  or  miner  is  let  down  Uirough  a  mortise 
in  the  beam,  immediately  behind  the  aAer  pair  of  wheels,  and 
fixed  to  cut  at  any  required  depth.  By  this  arrangement,  the 
entire  weight  is  carried  on  the  wheels,  which  also  preserve  the 
action  of  the  stirrer  at  all  times  parallel  with  the  bottoms  of  the 
furrows  on  which  they  travel.  This  instrument  required  cod- 
■ideiably  less  force  of  draught  than  any  which  had  come  under 
the  observation  of  the  judges.  A  mole-share  has  been  applied  to 
iha  implement,  and  used  in  Kent  with  excellent  effect  in  making 
mole  drains  with  a  force  of  four  horses ;  and  by  reason  of  its 
manageableness  and  accurate  working,  the  implement  has  been 
found,  by  farmers  in  the  same  county,  to  facilitate  drainage  in 
clay  soils,  in  a  remarkable  manner,  if  used  with  due  caution. 
They  recommend  that  newly-drained  clays  be  not  broken  up,  in 
the  first  instance,  to  a  depth  beneath  the  furrow  greater  than  six 
inches ;  that  the  share  be  set  another  season  two  or  three  inches 
lower,_and  so  on  gradually  deepening  the  pulverized  mass,  rather 
tbao  disrupting  the  whole  at  once." 

Since  this  report  was  made,  this  implement  has  been  much 
more  extensively  brought  into  use,  and  with  universal  apjvoba- 
tion.  It  is  a  much  less  costly  instrument  than  the  subsoil- 
plou^is  before  described.  It  seems  to  me  quite  worth  consid- 
ering how  iar  the  application  of  such  wheels  to  a  common 
|rfongh  would  be  ^sacticable  and  desirable.  It  would  seem 
Jikely  to  facilitate  very  much  the  even  holding  of  the  plough,  to 
12* 
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diminisb  its  friction  in  some  measure,  and  to  make  it  easier  to 
preeeivd  an  equality  of  depth  in  ploughing,  than  by  the  commoD 
kistrnment.  There  are  partiea  who  vill  perfectly  understand 
diis,  and  who,  if  they  deserve  attention,  will  arail  themselres  of 
these  suggestions. 


cm.  —  IRRIQATION. 

1,  Thxobt  ot  I&uqation. — Irrigation,  or  watering  Isnd 
under  growing  crops,  can  scarcely  be  called  a  very  fiequeot 
(^ration  in  English  agricnltuie ;  yet  I  cannot  imagine  the 
process  to  be  more  beautifully  or  sucoesafully  carried  out  than  ia 
some  examples  which  have  here  come  under  my  notice.  These 
I  shall  desoribe  as  well  as  I  can. 

When  a  sterile  and  un]»oductiTe  waste  is  coQTerted  into  a 
fruitful  field,  and  land  which  yielded  nothing  is  made  to  produce 
the  most  abundant  crops,  — when  the  simple  element  of  water, 
which  Heaven,  in  its  unlimited  goodness,  pours  out  in  most  situ- 
ations in  such  abundant  profusion,  becomes  the  kindling  instru- 
ment of  life  and  enei^y  to  the  vegetable  world,  to  be  used  or 
applied  by  human  art  at  its  pleasure,  —  a  reflecting  mind  contem- 
[dates  the  beneficent  results  with  an  elevated  and  grateful  admi- 
ration. In  such  cases,  one  sees  the  highest  encouragement  to 
frinher  efforts ;  the  limits  of  progress  and  improvement  the  im- 
agination has  not  yet  descried ;  and  past  victories  prefigoie  Aiture 
triumphs  in  this  humble  but  most  useful  field  of  exerlioD. 

That  water  is  an  important  and  indispensable  element  in  vege- 
tation, every  one  knows.  That  its  elements  constitute  a  portion 
of  every  plant,  is  well  established.  But  in  what  particular  way 
it  operates  to  produce  its  effects,  is  not  so  well  determined.  Its 
operation,  say  some  persons,  is  purely  mechanical.  It  rednces 
the  matters  in  the  soil,  Uie  manures,  and  the  mould,  into  a  con- 
dition to  supply  the  plants  with  the  food  which  they  require ; 
yet,  if  the  water  becomes  stagnant  in  the  soil,  its  effects  are  per- 
nicious. It  serves,  in  the  opinion  of  one  eminent  person,  to 
wash  the  roots  of  the  plants,  relieving  them  from  that  ezcremen- 
titious  matter  which  exudes  from  their  roots,  and  which,  if  suf- 
fered to  remain,  injures  their  health,  and  impedes  their  growth. 
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This  may  be  so,  but  it  is  obviously  purely  conjectoral.  It  opens 
a  passage  for  the  access  of  the  aii  to  the  roots  of  the  plants. 
This  must  be  beneficial.  It  increases  the  temperature  of  the 
soil ;  but  this  must  depend  upon  the  relative  condition  between 
the  soil  and  the  water  applied,  which  must  vary  under  different 
ciicumstanceB.  In  the  opinion  of  Sir  Humphry  Davy,  "  In  the 
artificial  watering  of  meadows,  the  beneficial  effects  depend 
upon  many  different  causes,  some  chemical,  some  mechanical." 
This  is  certainly  a  safe  opinion ;  but  its  chemical  effects  are  not 
so  easily  determined.     Let  us  hear  the  great  authority. 

"  The  atmosphere  and  the  soil  offer  the  same  kind  of  nourish- 
ment to  the  leaves  and  roots.  The  former  contains  a  compara- 
tively inazhauBtible  supply  of  carbonic  acid  and  ammonia;  the 
l^ter,  by  means  of  its  humus,  generates  constantly  fresh  carbonic 
acid,  whilst,  during  the  winter,  rain  and  snow  introduce  into  the 
soil  a  quantity  of  ammonia  sufficient  for  the  development  of  the 
leaves  and  blossMus." 

"  The  com[4ete,  or,  it  may  be  said,  the  absolute  insolubility, 
in  cold  water,  of  vegetable  matter  in  progress  of  decay,  (humus,) 
appears,  on  closer  consideration,  to  be  a  most  wise  arrangement 
of  nature.  For  if  humus  possessed  even  a  smaller  degree  o! 
solubility  than  that  ascribed  to  the  substimce  called  humic  acid, 
it  must  be  dissolved  by  rain  water.  Thus  the  yearly  irrigation 
of  meadows,  which  lasts  for  several  weeks,  would  remove  a 
great  part  of  it  from  the  ground,  and  a  heavy  and  continued 
niin  would  impoverish  a  soil.  But  it  is  soluble  only  when  com- 
bined with  oxygen ;  it  can  be  taken  up  by  water,  thetefore, 
only  as  carbonic  acid. 

"  When  kept  in  a  dry  jdace,  humus  may  be  preserved  for  cen- 
turies ;  but  when  moistened  with  water,  it  converts  the  surround- 
ing oxygen  into  carbonic  acid.  As  soon  as  the  action  of  the 
air  ceases,  —  that  is,  as  soon  as  it  is  deprived  of  oxygen,  —  the 
humuB  suffers  no  further  change.  Its  decay  proceeds  only  when 
plants  grow  in  the  soil  containing  it ;  for  they  absorb  by  their 
roots  the  carbonic  acid  as  it  is  formed."* 

'*  It  is  because  the  water  of  rivers  and  streams  contains  oxygen 
in  solution,  that  it  effects  the  most  complete  and  rapid  putrefac- 
Uon  of  the  excrements  contained  in  the  soil,  which  it  penetrates, 

*  Liebig^  Agricnltnral  Chenustif,  p.  137. 
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and  in  frtiich  it  is  continoally  reneved.  If  it  was  the  Tater 
alone,  which  produced  this  effect,  manhy  meadows  should  be 
most  fertile.  Hence  it  is  not  sufficient,  in  irrigating  meadows,  to 
convert  them  into  moraheB,  by  covering,  for  seveial  months,  their 
surface  with  water,  which  is  not  renewed ;  for  the  adTantage  of 
irrigation  consisU  principally  in  sopidying  oxygen  to  the  roots 
of  [daots.  The  quantity  of  water  necessary  for  this  purpose  is 
very  small,  so  Hat  it  is  sufficient  to  cover  the  meadow  with  a 
very  thin  layer,  if  this  be  frequently  renewed."* 

These  are  the  opinions  entertained  by  differwit  eminent  io- 
diridaals  on  the  subject  of  irrigation.  They  cannot  be  said  to 
contradict  each  other ;  but  whether  or  not  they  reach  the  whole 
<^  the  case,  must,  be  leA  to  the  judgment  of  my  reader.  The 
bmieficial  and  productive  influences  of  this  process  in  an  agticxi- 
tnral  view  are  perfectly  established.  Any  person  may  perceive  it 
at  the  breaking  up  of  the  spring,  when  the  snow  water  is  turned 
into  a  lestricted  channel  down  a  bank,  that  there  the  verdure 
and  the  growth  of  the  grass  will  sometimes  exhibit  a  month's 
advance  over  other  parts  of  the  field.  Every  one  perceives 
its  effects,  when  a  drought  is  followed  by  a  copious  rain,  and  the 
whole  aspect  of  the  fields  is  immediately  changed.  Whatever 
may  be  the  theory,  which  we  deem  most  reasonable,  in  respect 
to  the  operation  of  water  upon  v^etation,  it  is  enough  for  all 
practical  purposes  to  know  the  &ct ;  and  the  knowledge  of  this 
tact,  and  the  practice  founded  upon  it,  are  almost  coincident  with 
the  art  of  cultivation.  The  amouuts  of  the  aimual  and  fertil- 
iziog  innndations  of  the  Nile,  and  the  plans  for  wateriog  the 
fields  after  the  dry  season  has  commenced,  must  be  well  known 
to  my  readers.  The  productive  influences  of  the  overflowing 
of  several  of  our  great  rivers  upon  their  bottom  and  alluvial 
lands,  are  perfectly  understood  by  the  agricultural  community. 
These,  however,  are  ustutlly  chaiged  with  an  enriching  deposit, 
which  is  often  made  in  considerable  quantities,  and  the  effects 
of  which  are  always  remarkable. 

%    GbMBIUL    PaiNCIPLES    AND     DiBXCTIOMS   TOB  IrBIOATIOK.  — 

Some  points  respecting  irr^ation  may  be  considered  as  well 
established,  to  which  it  is  proper  that  I  should  refer.    It  is  set- 

■  Liebig^  AgtkoTtiinl  Cbemirtiy,  p^  168. 
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tied  that  Btmple  water,  withoat  any  admixture,  is  in  itself  a  grett 
enricher  of  the  soil,  or  perhaps,  more  proferly,  a  great  jsomoter 
of  Tegetation.  If  the  water  of  irrigation  is  charged  with  en- 
riching matters  ia  a  state  of  solution,  its  beneficial  effects  are  of 
course  increased.  Waters  chafed  with  mineral  substances, 
such  as  water  strongly  impregnated  with  iron  from  peat  bogs,  or 
water  from  copper  mines,  is  pernicious  to  vegetation,  as  any  one 
may  see,  who  will  visit  the  outlets  of  the  copper  mines  of  Corn- 
wall. It  is  established,  likewise,  that  water  in  irrigation,  in  order 
to  produce  its  best  effects,  mast  not  \fe  suffered  to  stagnate  apon 
the  land,  but  must  pass  in  a  steady  prepress  over  it ;  and  that 
this  progress  should  be  comparatively  gentle,  and  not  sudden  and 
rapid.  It  is  eqnally  welt  established,  that  lands  which  it  is  pro- 
pped to  irrigate,  should  be  thoroughly  drained,  so  that  the  water 
poured  apon  the  land  ^onld  not  be  suffered  to  stand  in  the  land, 
nor  upon  it.  The  effect  of  stagnant  water  upon  the  surface,  or 
the  complete  saturation  of  the  soil,  is  to  change  the  nature  of 
the  herbage,  and  to  produce  those  grasses,  which  axe  coarse  or 
innutritious,  in  place  of  the  finer,  sweeter,  and  more  healthful. 
Tet  it  is  not  the  mere  transition  of  the  water  over  the  surAice 
that  is  to  be  sought.  It  is  desirable  to  have  it  soak  into  the 
ground,  but  not  to  remain  there.  Its  speedy  transition  over  the 
surface  is  to  be  effected  by  the  inclination  of  the  land  from 
where  it  is  received  to  the  trench,  furrow,  or  ditch,  by  which  it 
is  to  be  cairied  off.  Its  passing  into  the  groond,  and  finding  a 
speedy  passage  off,  is  to  be  effected  by  a  system  of  thorough 
draining  and  subsoiling ;  for  if  the  subsoil  is  impervious,  the 
irrigated  field  becomes  converted  iuto  a  marsh.  One  of  the 
most  eminent  farmers  in  Scotland,  whose  hospitality  I  hod  the 
pleasure  of  enjoying,  but  whose  death  since  that  time  is  deeply 
to  be  lamented, —Mr.  Oliver,  of  Lochend,  near  Edinhnrgh,— - 
who  hada  large  extent  of  meadow,  irrigated  by  the  sewerage  water 
from  the  city,  found  that,  after  his  fields  were  thorough  drained, 
the  benefit  of  the  irrigation  was  greatly  increased ;  for  by  the 
descent  of  the  sewerage  water  into  the  soil,  as  well  as  over  it, 
the  enriching  portions  of  the  manure  in  a  state  of  solution  were 
carried  to  the  roots  of  the  plants.  In  the  irrigated  meadows  of 
the  Duke  of  Portland, — for  its  extent  one  of  the  most  beautiful 
and  finished  agricultural  improvements  which  can  be  found,  and 
which  I  shall  presently  fully  deeoibe,  —  he  showed  me,  that  por* 
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■tious  of  hie  irrigated  lands,  which  had  even  beea  drained,  c<m- 
tinued  to  affect  his  shdep  with  the  rot ;  and  this  evil  was  not 
remedied  until  the  draining  was  canwd  to  the  depth  of  eight 
feet  or  more.  Before  that,  without  doubt,  the  stagnant  water  at 
the  bottom  prevented  the  water  of  irrigation  from  passing  off, 
and  may  be  said  to  have  poisoned  the  whole  ground. 

In  irrigation  skilfully  managed,  the  increase  of  product  is 
often  very  great — twofold,  fourfold,  in  many  cases  even  five- 
fold. Even  sands,  which  were  barren,  have,  by  irrigation,  been 
made  productive.  Plants,  in  such  cases,  having  once  found  a 
footing,  by  the  spread  and  decay  of  their  own  roots,  have  at 
length  formed  a  soil,  and  created  around  themselves  the  elementa 
of  fertility.  The  effect  of  pure  water,  i  have  already  said,  is 
considerable ;  but  when  this  water  brings  with  it  the  refuse  of 
the  streets  and  habitations  of  a  town,  in  a  stale  of  solution,  the 
effects,  as  we  shall  presently  see,  are  most  remarkable.  I  have 
seen  it  stated,  that  water  tssulng  from  a  limestone  .soil,  and 
strongly  impregnated  with  lime  in  the  form  of  a  sulphate  or 
other  combination,  has  been  employed  with  great  success  in 
irrigation.  Such  instances  have  not  come  under  my  observa- 
tion ;  but  I  cannot  doubt  the  effect,  where  the  soil  was  of  a 
nature  to  require  that  element  In  respect  to  maiiures,  or  any 
of  the  constituents  of  plants,  it  is  evident  they  can  be  taken  up 
only  in  a  state  of  the  finest  solution.  Here  homoeopathy  tri- 
umphs, and  no  human  sense  is  acute  enough  to  discern,  no 
human  scales  are  fine  enough  to  measure,  those  infinitesimal 
atoms  out  of  which  the  rough  substance  of  the  gnarled  oak  is 
formed. 

It  wotUd  be  idle,  in  a  work  of  this  nature,  to  attempt  to  lay 
down  any  thing  more  than  the  general  principles  of  irrigation. 
In  the  accomplishment  of  any  particular  work,  all  the  localities 
ace  to  be  considered,  and  the  effecting  it  upon  any  large  scale 
would  require  considerable  engineering  skill. 

IiT^tion  of  land  and  inundation  are  not  the  same.  The  in- 
undation of  land  resembles  what  I  have  already  described  under 
the  process  of  warping,  where,  the  land  being  enclosed  by  em- 
bankments, the  water  is  admitted  to  flood  the  land,  and  is  held 
fast  until  its  floating  riches  are  deposited.  This  con  seldom  be 
done  without  disadvantage  upon  a  growing  crop,  unless  when  in 
its  earliest  stages  of  growth.     Irrigation  is  the  gradual  filtering 
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and  sjaeadiDg  tbe  vater  orer  the  soil,  and,  vhere  not  too  rapidly 
i^^ied,  may  be  dons  with  safety  at  any  period  of  the  crop. 
This,  howerer,  can  only  apply  to  pure  water.  The  application 
aC  tarbid  water,  where  a  considerable  amount  of  mud  and  earthy 
matters  is  held  in  suspension,  or  the  application  of  sewerage 
water  to  a  growing  crop,  would  be  liable  to  the  same  objections 
as  inuDdation.  I  am  referring,  as  must  be  obrious,  to  fields  in 
grass,  to  which  irrigation  is  appUed ;  and  not  to  fields  under 
arable  culture,  to  which  it  may  be,  bnt  to  which  I  have  never  seen 
it  applied.  What  are  called  eatehrmeadmea,  is  a  form  of  irriga- 
tion upon  side  hills,  where  the  water,  after  passing  over  a  certain 
portion  of  the  land,  is  caught  in  a  trench,  and  again  used  for  the 
irrigation  of  other  portions  of  land.  In  a  plan  of  irrigation,  the 
first  thing  to  be  considered  is  the  command  of  an  adequate  sup- 
jdy  of  water,  and  this,  of  course,  at  a  level  above  the  land  to  be 
irrigated.  This  may  be  obtained  from  a  brook,  whose  course 
may  be  turned,  or  a  portion  of  whose  waters  may  be  diverted 
fbr  that  purpose  ;  or,  as  it  is  here  sometimes  obtained,  by  the  col- 
lection of  the  water  of  springs  bursting  out  upon  the  high  lands 
into  a  common  receptacle  or  reservoir,  which  may  be  tapped 
for  the  purpose  of  letting  out  the  water,  as  it  may  be  required. 
I  recollect  at  Canterbury,  in  New  Hampshire,  at  the  establish- 
meut  of  tbe  United  Brethren,  or  Shakiog  Quakers,  —  certainly 
among  the  best  farmers  in  the  world,  —  that  these  industrious 
peofJe,  for  the  sake  of  establishing  a  mill  power,  much  needed 
among  them,  had,  by  an  embaakment  or  dam  between  two  high 
clay  hills,  formed  a  la^e  basin  or  reservoir,  which  the  melting  of 
the  snows  in  the  spring,  the  rains,  and  some  springs  on  the  sides 
of  these  hills,  would  completely  fill  with  water,  furnishing  a 
supply  for  the  season ;  and  which,  passing  into  successive  basins 
as  it  descended  tbe  hill,  was  used  five  times  for  mill  purposes ; 
such  as  a  flouring  mill,  a  threshing  mill,  a  mill  for  sawing  wood, 
s  mill  for  grindii^  bark,  and  a  mill  for  the  dressing  of  leather. 
I  could  not  help  admiring  the  ingenuity  of  these  people  in 
creating  a  mill  power  where  none  existed  before ;  and  it  is  per* 
fectly  plain  that,  by  such  an  arrangement,  they  might  have  exe- 
cuted an  extensire  system  of  irrigation,  had  it  been  thought 
proper  so  to  apply  the  water.  In  some  situations,  where  fuel 
and  labor  are  not  expensive,  steam  power  might  be  employed 
with  advantage  to  force  water,  and  to  form  a  reservoir  at  the 
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height  necessary  for  iirigaiiog  the  land  below.  On  a  farm  in 
Dedham,  Masaacbiuetts,  situated  upon  ao  acclivity,  at  the  foot 
of  which  ran  a  small  brook,  I  saw  that  the  fanner  had  formed  a 
teiervoir  abore  his  house  and  bam.  Into  this  reserroir,  through 
leaden  pipes  of  a  small  bore,  the  water  of  the  brook  was  forced 
up,  by  means  of  an  hydraulic  ram  and  forcing  pump,  itself 
operated  by  the  running  brook  j  and  a  supply  of  water  was 
always  maintained  in  the  reservoir  amply  sufficient  for  the 
domestic  purposes  of  the  family,  and  the  supply  of  the  cattle  in 
the  yard.  The  water  was  forced  a  considerable  distance,  and 
the  expense  of  the  machinery  was  very  trifliug.  The  cost  and 
labor  of  keeping  it  in  operation  were  nothing,  excepting  that  of 
opening  and  shutting  the  gate.  The  expense  of  the  whole 
apparatus,  excepting  the  reserroir,  did  not  exceed  five  pounds, 
or  twenty-five  dollars.  The  farm  would,  in  England,  be  con- 
sidered a  very  small  one,  not  exceeding  one  hundred  acres ;  but 
it  shows,  just  as  much  as  a  larger  one,  to  what  advantage  the 
most  simple  contrivances  may  be  applied.  This  water,  thus 
raised,  might  have  been  used  for  the  purposes  of  irrigation. 

Where  the  supply  of  water  is  sufficient,  it  is  carried  along  on 
the  upper  margin  of  the  land  to  be  drained  in  a  trench  or  furrow ; 
and,  when  it  is  required  to  throw  the  water  over  the  land,  the 
'end  of  this  trench  or  furrow  is  to  be  stopped,  either  by  a  gate  or 
a  damming  up  for  the  occasion,  so  that  the  water  entering  it 
may  flow  gently  and  evenly  over  its  sides.  It  is  plain  that  the 
water  trench  or  furrow  should  be  carried  nearly  upon  a  level ; 
first,  that  the  flowing  of  the  water  over  the  sides  of  the  furrow 
or  gutter  may  be  equal  and  uniform ;  and,  next,  because  any 
variation  from  a  level  would  force  the  water  to  a  particular  point, 
either  to  prevent  its  equal  diffusion  over  the  field,  or  to  occasion, 
perhaps,  a  rupture  of  the  side  of  the  trench,  and  an  injury  to  the 
field  itself.  The  variation  from  a  level,  recommended  by  some 
persons  with  a  view  to  giving  the  water  an  easy  flow  in  the 
trench  or  gutter,  is  only  one  inch  fall  in  every  ten  feet. 

Besides  the  formation  of  the  trench  or  furrowj  the  surface  to 
be  irrigated  requires  to  be  made  even,  the  knolls  reduced,  the 
hollow  places  filled,  and  the  holes,  occasioned  by  vermin  of  any 
kind,  slopped,  that  the  water  may  flow  evenly  over  the  whole. 
The  degree  of  inclination,  desirable  in  a  field  to  be  irrigated,  is 
Mated  to  be  about  ten  feet  in  ninety ;  but  although  this  may  be 
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found  desirable,  it  is  obvious  that  it  canoot  b«  under  the  control 
of  the  &nner,  to  any  coasiderable  extent,  but  at  a  very  great 
expense.  We  must  take  the  land  as  we  find  it ;  for  fev  things 
are  more  costly  than  attempts  materially,  or  to  any  great  extent, 
to  alter  its  shape.  It  would  be  prejudicial  to  undertake  to  irri- 
gate our  lands  without  the  means  of  getting  rid  of  the  water, 
and  without  having  a  gradual,  though  not  a  rapid,  transmissiou 
of  the  water  over  the  surface ;  %ut  ia  cases  where  the  inclination 
is  too  great,  the  supply  must  be  more  gradually  rendered. 

The  fje<iuency  with  which  water  may  be  applied  to  meadows, 
and  the  length  of  time  which  it  may  be  suffered  to  remain  on 
them,  are  points  to  be  considered.  At  Welbeck,  at  the  Duke  of 
Portland's,  after  the  prepared  land  was  sown  with  grass  seeds, 
the  water  was  brought  upon  them  as  soon  as  it  was  thought  they, 
would  bear  it ;  L  e.,  after  they  had  become  sufficiently  rooted,  and  ' 
the  ground  consolidated  around  them.  This  would  vary,  accord- 
ing to  the  season,  from  one  month  to  six.  The  great  danger  to 
be  apprehended  upon  newly-sown  lands  is  the  washing  away  the 
dirt  from  their  roots.  The  duke  himself  remarks  that,  "short 
of  that,  they  cannot  be  watered  too  soon,  or  too  long  at  a  time, 
unless  the  land  has  very  recently  been  drained,  in  which  case  it 
would  not  be  well  to  increase  the  natural  strength  of  the  springs 
until  the  land  had  forgotten  its  wet  propensities.  On  really  dry 
land  there  are  only  two  limits  to  the  let^th  of  irrigation,  viz., 
the  want  of  water,  and  the  want  of  consistency  in  the  soil,  so 
that  it  shall  not  be  washed  away  from  the  roots  of  the  grass." 

After  the  grass  had  become  sufficiently  strong,  the  water  was 
kept  going  over  it  for  about  four  days,  and  then  taken  off.  The 
grass  was  mown  as  soon  as  it  was  ready  for  the  scythe,  and 
the  water  again  turned  over.  The  same  course  was  pursued 
upon  the  old  grass  land.  About  once  a  month,  the  water  is 
turned  on  for  three  or  four  days  at  a  time,  according  to  the  sup- 
ply, and  this  throughout  the  year.  When  the  water  is  abundant, 
it  is  applied  oftener  than  once  a  month ;  but  how  long  it  should 
be  kept  on,  is  somewhat  matter  of  judgment  in  reference  to  the 
weather  and  the  state  of  the  ground.  The  manager  of  the 
works  chooses  to  keep  it  on  until  he  sees  its  effects  upon 
the  grass. 

Lord  Hatherton,  on  his  meadows  at  Teddesley  Park,  informs 
me,  that  they  commence  irrigation  about  the  1st  of  November, 
TOL.  n.  13 
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and  the  water  remains  three  or  four  dayB  on  the  land.  If  the 
supply  ia  sufficient,  it  should  be  renew^ed  oDce  a  fortnight.  In  a 
dry  season,  it  is  advisable  to  apply  it  immediately  after  cutting 
the  gis£s ;  but  it  most  not  then  be  allowed  to  remain  many  hours 
in  the  same  place,  especially  if  the  sun  is  powerful. 

Mr.  Oliver,  at  IjOchend,  where  the  sewerage  water  of  the  city 
was  osed,  deemed  it  unsafe  to  apply  the  irrigation  immediately 
after  the  cutting  of  the  grass,  but  considered  it  altogether  advi- 
sable to  wait  until  the  grass  had  acquired  some  growth.  The 
sewerage  water,  in  this  case,  was  of  great  etrengtb,  and  a  different 
rule  was  applicable  from  a  case  where  the  water  of  iirigation 
was  pure. 

Mr.  Roals,  who  farms  some  cold  land  one  thousand  feet  above 
the  level  of  the  sea,  in  Somersetshire,  and  who  haa  improved  a 
considerable  tract  by  irrigation,  says,  that  "  the  water  should 
never  be  suffered  to  remain  in  one  place  over  the  grass  more  than 
two  or  three  days  at  a  time  without  being  changed ;  nor  be 
tinned  upon  the  land  in  order  to  remain  diere  during  frost ;  but 
should  the  ti;ost  set  in  while  the  water  is  on,  by  no  means  alter 
it  until  the  £rost  is  gone ;  for  if  the  surface  is  exposed,  and 
the  frost  continues,  it  will  most  likely  lift  the  land  and  kill 
the  grass."* 

These  obsenrations  will  have  peculiar  value  in  New  Eugland, 
where  the  frosU  are  severe,  and  where  grass  lands,  upon  which 
water  stands  in  it»  winter,  or  lands  upon  which  grain  has  been 
sown  in  the  autumn,  if  particularly  wet,  are  sure  to  suffer  most 
severely  from  freezing. 

I  have  already  spoken  of  the  quality  of  the  water  used  for 
inigation.  At  Lord  Hatherton's,  it  is  the  water  gathered  from 
the  different  drains,  in  different  parts  of  the  farm,  whose  position 
was  such  that  their  supplies  could  be  turned  to  this  purpose. 
At  the  Duke  of  Portland's,  a  small  river,  called  the  Maun,  run- 
ning through  the  neighboring  towu  of  Mansfield,  supplies  the 
water  of  irrigation.  After  strong  rains,  when  the  washings  of 
the  streets  and  sewers  of  this  town  are  poured  into  the  river,  its 
waters  become  quite  turbid,  and  have  a  superior  efficacy.  The 
sediment  deposited  by  a  single  watering,  in  such  cases,  is  very 


*  Jonnul  of  die  Rojwl  AgriculCunil  Society,  voL  n.  p.  SSO. 
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observable.  I  shall  presently  speak  more  at  large  of  the  applicar 
tion  of  sewerage  water. 

"In  the  maDagemeDt  of  the  crops  of  grass  upon  irrigated 
meadows,"  saya  one  whose  practical  knowledge  of  the  subject 
allows  him  to  speak  with  authority,  "experience  has  shown  that 
to  let  the  grass  grow  to  be  too  old,  viz.,  until  the  seed  of  it  is  in 
a  forward  state,  is  productire  of  very  great  injury  to  the  land. 
When  the  gram  has  been  cut  for  hay  in  this  state,  and  brown  at 
bottom,  the  land  does  not  recover  for  a  great  length  of  time.  It 
is  also  found  very  desirable,  after  beginning  any  meadow,  or  por- 
tion of  a  meadow,  which  receives  the  water  from  one  carrier, 
and  at  one  time,  that  the  consumption  of  it  in  a  green  state 
should  be  carried  on  as  quickly  as  possible,  so  that  in  dry 
weather  the  water  may  not  be  kept  off  of  it  too  long ;  for  in  that 
case  it  requires  so  much  water  before  the  land  is  saturated,  And 
will  allow  the  water  to  flow  evenly  over  it,  that  much  loss  of 
time  occurs  in  the  next  crop  of  grass." 

I  have  thus  touched  upon  the  principal  points  connected  with 
this  great  ^ricoltural  improvement,  though  there  are  some  others 
to  which  I  shall  recur  before  I  quit  the  subject ;  and  I  now  pro- 
ceed to  speak  of  some  principal  experiments,  whi<^  have  come 
particularly  under  my  observation. 

3.  WtiABCK,  NoTTiNeBAHBHiai.  —  The  most  extensive  and 
most  finished  work  of  irrigation,  or,  as  they  are  here  called,  of 
vater-meadowa,  and  to  which  I  have  repeatedly  referred,  is  at  Wel- 
beck,  in  Nottinghamshire,  at  the  residence  of  His  Grace  the  Duke 
of  Portland.*    The  water-meadows  at  Welbeck  at  first  embraced 


*  The  Duke  of  Richmaod,fbr  wbow  constant  kindnwa  I  chould  find  it  difficult 
to  exprew  mj  mdw  of  oblipdon,  Hi  im  the  bonor  of  « letter  of  iiarodactioii  to 
Uw  Doke  of  Portland,  viiich  I  dulf  fivneded ;  mi  he,  lemaDg  I  w*»  in  itia 
vicini^,  ma  kind  enough  to  tend  a  meawnger  twen^  iiiil«a  to  meet  me,  that  I 
■bould  appoint  a  time  for  m;  visit,  when  be  would  be  at  home,  that  he  might  him- 
ael^  to  ose  his  own  expreesion,  "  have  the  plesaare  of  penonally  showing  me  his 
mpravenKatM."  The  nilee  which  I  have  pieacribed  to  mjKl^  and  irtiich  I  iMrid 
inScdbl^  4o  not  allow  me  to  apeak  flirther  of  mj  bmM  inatnotin  and  MigMM 
viait  to  that  noble  rasideoce ;  yet  it  aasma  hot  jnat  that  I  ahoold,  at  I  wiah  to  do 
with  the  moat  delicate  rsqiect,  allude  to  ouch  examplea  as  onlf  illnatrative  of  the 
onifiam  and  ontTenal  treatment  with  which  I  have  been  hcaxn«d  doling  my  pro- 
tzacted  reeideiiee  in  this  eonntzj,  ij  the  higher  cluaea,  both  titled  and  oMitled. 
Tboe  persona  eoDstitute  a  body,  of  whom  I  maj  say  with  tnith,  and  I  hope  wilb- 
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mote  than  three  hundred  acree ;  but  they  have  since  been  cooaid- 
eiabiy  extended,  and,  when  I  was  there,  the  improrement  vu 
still  going  OD. 

The  land,  before  the  improTement  waa  commenced,  was  in 
pert  a  thin,  gravelly,  and  barren  soil,  and  in  part  a  peat  bog,  or 
iwamp,  and  full  of  rushes  and  aquatic  plants.  The  River  Maun, 
which  we  shonld  scarcely  deem  entitled  to  much  more  than  the 
Dame  of  a  brook,-after  sweeping  through  the  town  of  Mansfield, 
a  town  of  a  population  of  a  few  thousand,  made  its  way  through 
the  lower  portion  of  these  grounds.  At  what  may  be  called  its 
upper  end,  a  portion  of  its  water  was  diverted  from  its  natural 
course,  and,  by  an  artificial  channel,  led  along  the  margin  of 
Uie  meadows,  which  were  to  be  irrigated,  varying,  in  its  passage, 
as  the  shape  of  the  land  varied ;  and  this  for  a  distance  of  five 
miles  and  a  half,  until,  from  the  nature  of  the  land,  the  artificial 
channel  was  brought  into  contact  with  the  old  channel ;  and  here, 
a  new  dam  being  formed,  the  artificial  channel  crosses  the  bed 
of  the  river,  and  goes  down  on  the  other  side,  a  distance  of  two 
miles  farther. 

At  successive  places,  in  the  course  of  the  artificial  channel, 
sluice-ways  are  opened  on  the  side,  for  the  purpose  of  letting  out 
the  water ;  and  these  sluice-ways,  besides  being  furnished  with 
gates  and  valves,  all  of  a  perfect  description,  are  most  substan- 
tially laid  with  stone,  wherever  the  inclination  was  more  than  one 
inch  in  five  yards,  so  that  no  injury  might  be  done  to  the  mead- 
ows by  too  rapid  a  current  of  water.  From  these  sluice-ways 
lateral  gutters  extend  at  right  angles,  into  which  the  water  is 
received,  and  thus  diffused  over  the  whole  grounds.  I  subjoin  a 
partial  sketch  of  the  general  plan  of  the  improvement,  (p.  149,) 
which  will  render  my  description  much  more  intelligible,  and 
likewise  an  elevation  of  one  of  the  shuttles,  or,  as  we  should 
call  it,  one  of  the  gates,  for  the  regulation  of  the  passage  of  the 
water,  (p.  150,}  the  construction  of  which  appeared  to  me  some- 
what novel  and  ingenious,  and  so  may  be  to  some  of  my  readers, 

oat  offence^  thit,  ttkm  togetlier,  %  clui  of  men  more  poliihed  uul  cmnteoai, 
better  educated,  nton  enlightcDed,  or  nwre  moral,  baa  odonied  no  coontr;  and  no 
peiiod.  Tbe  kindneM  vliich  I  btve  ezparioDced  has  not,  however,  been  limited 
Id  uj  cUm;  um)  jof  mnnenMu  fiieod^  in  ■  condition  of  life  more  homble,  m^ 
be  mre  Out  their  rtiotig  claimi  npon  my  gnteflil  reepect  an  molt  cordial^ 
acksoirledged,  and  can  never  be  forgotten. 
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tbough  in  its  natuie  altc^ther  Bimtde,  aod  probably  iamiliar 
eaough  to  erery  practical  mecbanic.  The  sketch  is  copied  from 
the  Joumal  of  the  Royal  Agricultural  Society,  vol.  i.  p.  359. 


^ 


But  the  coDTeyasce  of  tbe  water,  and  the  foimation  of  this 
artificial  channel  or  canal,  for  so  gieat  a  length,  were  only  a  part 
of  this  magnificent  work.  In  order  to  render  the  irrigatioa  of 
these  lands  easy,  their  whole  surface  was  to  be  reduced  to  an 
equal  flatness  or  inclination ;  consequently,  knolls  of  even  six 
and  seren  feet  high  were  to  be  cut  down,  low  places  and  holes 
filled  up,  and  all  the  inequalities  of  the  land  corrected ;  and  tbis 
was  mainly  done  by  the  spade  and  wheelbarrow.  The  great 
point  aimed  at  was,  to  render  the  elopes  easy  and  equable  ;  and, 
in  order  that,  in  cases  where  considerable  elevations  were  lev- 
elled, a  perfectly  dead  earth  might  not  be  lei^  exposed,  the  top 
soil  was  first  taken  off,  and  then  returned  upon  the  places  which 
had  been  dug  down.  This  process  had  not  been  effectual  to 
render  these  places  as  fertile  as  those  parts  which  had  not  been 
subjected  to  so  severe  an  operation ;  but  time,  under  the  con- 
tinual influences  of  a  rich  vegetation,  will  probably  effect  that. 
The  improvements,  which  were  in  progress  when  I  visited  the 
place,  showed  what  an  undertaking  had  been  accomplished,  and 
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what  an  immatise  amount  of  labor  expended.  2t  vas  not  mereljr 
that  thew  grounds  were  to  hare  their  facea  washed  and  their 
hair  combed,  but  the  levelliog  of  tbe«e  rarious  inequalittes 
required  an  extraordinary  skill  and  an  indefatigable  and  heroic 
perseverance.  But  the  beauty  of  the  whole.work,  as  it  pteeeated 
itself  to  the  epe,  so  nicely  formed,  and  bo  bright  and  rich  in  its 
verdure  and  productireness,  was  delightful ;  and  this  perfect  and 
magnificent  triumph  of  art  and  industry  over  adverse  circum- 
staooes,  most  strikingly  exemplified  by  a  comparison  with  the 
adjoining  land,  which  i^nained  in  its  original  inferior  state,  and 
had  not  been  brmigbt  under  the  resuscitating  and  beautifying 
hand  of  knprovement,  compelled  the  highest  admiration. 

But  the  work  which  appeared  was  by  no  means  the  whole 
that  had  been  done.  The  land  had  been  all  thoroughly  drained, 
aod,  io  some  cases,  to  the  depth  of  five  feet.  In  some  cases,  the 
work  bad  required  to  be  twice  done,  beoaose,  when  the  land 
became  satur^ed  with  the  water  of  irrigtUion,  new  force  was 
given  to  the  natural  spnogs,  whioh  then  were  rendered  too 
strong  for  the  outlets  provided.  The  duke  was  kind  enough  to 
point  out  to  me  how  indispenaable  it  was  to  get  rid  of  the  bot- 
tom water  in  order  to  bring  the  lauds  into  a  sound  state ;  and  in 
one  case,  whwe  the  ground  bad  been  drained  at  the  depth  of  five 
feet  with  tile-draHis,  the  ground  coojld  not  be  laid  dxy  until  a 
8[ffiQg  at  the  eide  of  the  land  was  completely  cut  off,  and  a 
ehumel  formed,  so  that  the  water  might  be  conveyed  cpiickly 
away.  In  one  case,  it  was  found  neoessary  to  sink  a  drain  to 
the  deyth  of  twelve  feet,  in  order  to  cut  off  a  copious  apriag, 
^^i^  pressed  upon  the  land.  The  system  of  tboKHigh-drain- 
ing,  ^hich  I  have  already  very  fuUy  disooasod,  may  be  sufficient 
to  convey  away  all  the  rain  water  which  follows,  but  not  the 
water  flowing  ftom  powerful  springs  in  side  hills,  whose  waters 
often  press  upon  lower  grounds  in  the  neighborhood,  and  com- 
pletely saturate  them. 

New  evidence  was  given,  in  the  jHogress  of  the  work,  that 
lands  subjected  to  the  {M'Ooese  of  irrigation,  always  suffer  if  there 
is  too  great  flalness,  and  that  it  is  of  the  highest  importance  to 
the  full  benefit  of  the  operation,  that,  although  a  too  rapid  trans- 
mission of  the  water  of  irrigation  is  to  be  avoided,  yet  its  progress 
should  not  be  interrapted  or  delayed. 

Besides  the  amount  of  labor  expeitded  in  draining  the  lands, 
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leveUing  inequalities,  filling  up  hollows  and  holes,  foimii^  the 
channels,  sluices,  and  dams,  it  will  be  considerod  that  a  great 
deal  was  required  in  grubbing  the  land,  getting  rid  of  the  gone, 
and  heather,  and  rubbish,  that  covered  considerable  portitMis  of  it 
before  the  improvement  was  undertaken ;  and,  previous  to  the 
levflllit^,  the  ground  was  |doughed,  and  a  crop  of  turnips  grown 
upon  it,  which  were  fed  off  bjr  sheep.  This  was  followed  by  a 
crop  of  barley,  and  then  a  second  crop  of  turnips.  The  impn)ve> 
ments  having  been  completed,  and  the  land  levelled,  these  fint 
crops,  which  were  contem[toraneous  with  the  process  of  improve- 
ment, having  been  taken,  the  lands  were  r^;ularly  laid  down  to 
grass,  and  so  have  remained,  requiring  now  no  further  manure, 
and  yielding  a  most  abundant  product. 

It  has  been  found  that  the  supply  of  water  baa  been  inade- 
quate to  the  wants  of  the  land  in  seasons  of  drought ;  and,  to 
remedy  this,  the  proprietor  has  formed,  above  the  town  of  Mans- 
field, a  reservoir  of  seventy  acres,  which  is  designed  to  do  double 
duty,  being  first  used  to  drive  some  mills  in  the  town,  and  after- 
vards  for  the  purposes  of  irrigation. 

The  productiveness  of  these  meadows  has  much  exceeded  the 
«zpectation8  formed ;  and  I  shall  quote  £rom  Mr.  Deoison's  in- 
teresting account  of  them  in  the  Journal  of  the  Agricultuiai 
Bociety,  of  which  I  have  already  to  some  extent  availed  myself. 

"These  meadows  are  farmed  in  the  following  manner.  Early 
in  January,  Southdown  ewes,  with  lambs  bred  early  for  this 
purpose,  are  tamed  on  the  meadows.  In  this  early  season,  they 
are  assisted  with  cabbages ;  but  the  ewes  and  lambs  always  do 
well  on  the  meadows;  and  they  appear  to  be  particularly  healthy 
for  ^  lambs,  very  few  dying  suddenly,  as  will  often  be  tha 
case  on  fresh  seeds,  [L  e,,  land  newly  laid  down  to  grass. — 
H.  C]  Ewes  are  put  on  with  theii  lambs  as  they  are  bora,  and 
gain  strength,  and  in  this  way,  from  January  to  the  end  of  Mareh, 
and  in  some  parts  till  much  later  in  the  spring,  even  till  late  in 
Uay,  they  are  devoted  to  ewes  and  lambs,  feedii^  the  lambs 
fat,  which  are  sold,  at  that  early  season,  at  from  248.  to  30  s. 
each.  The  land  is  then  shut,  some  at  the  beginning  of  April, 
other  portions  later  in  rotation.  The  most  forward  meadows 
will  be  ready  for  cutting  green  by  about  the  middle  of  May,  and 
will  yield  from  sixteen  to  twenty  good  cartloads  of  green  fodder 
per  sere,  which  is  carried  to  cattle  in  yards.     In  about  six  weeks, 
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a  second  crop  is  ready,  which,  with  the  allowance  of  lime  iteces- 
sary  to  clear  the  firat  crop  from  the  grouad,  and  to  apjdy  the 
water,  will  cany  thia  second  cutting  to  the  middle  of  July.  After 
this,  an  eddish  [called  in  the  United  States  after-feed  or  fall- 
fted.  —  H.  C]  will  be  left  to  be  eaten  by  sheep  and  cattle  in  the 
autumn  and  eaily  winter.  The  meadows  which  are  first  cut 
will  frequently  allow  of  a  third  cuttii^  of  green  food  ;  but  the 
eddi^  will,  of  course,  in  that  case  be  of  less  value.  Speaking, 
theref<we,  of  the  whole  range  of  meadows,  to  say  that,  besides 
the  sheep-feed  in  the  Sfving,  they  wilt  afford  two  green  cuttings 
and  an  eddish,  is  to  be  rather  under  than  above  the  mark. 
Some  portions  are  allowed  to  stand  for  hay,  and  are  mown,  after 
having  been  stocked  late,  early  in  July,  yielding  two  tons  to  the 
acre,  and  leaving,  as  in  the  other  case,  an  eddish  for  the  early 
winter."* 

But  it  must  be  remembered,  that  this  is  not  the  whole  of  the 
profit  gathered  from  these  meadows.  They  require  no  manure 
to  keep  them  in  condition,  beyond  the  water  which  is  supplied 
to  them,  if  that  is  to  be  called  manure.  But  every  acre  of  this 
inigated  land,  in  its  produce  consumed  by  cattle  on  the  farm, 
supjdies  manure  for  five  acres  of  other  land  ;  and  this,  on  every 
account,  must  be  considered  an  invaluable  advantage. 

The  expense  of  these  improvements  has  been  very  great ;  and 
the  more  especially,  as  every  part  of  the  work  has  been  executed 
in  the  most  substantial  and  beautiful  manner.  It  seemed  to  me 
impossible  to  find  a  more  finished  work.  The  scale  of  expense 
here  could  form  no  rule  for  any  such  work  in  the  United  States, 
even  should  one  in  a  much  more  humble  form  be  in  any  case 
attempted.  As  to  the  result  here,  although,  wherever  these  im- 
provements are  spoken  of,  I  have  heard  the  expense  objected  to, 
it  was  enough  for  me  to  know  that  the  noble  |H«prietor  expressed 
himself  entirely  satisfied.f    At  the  current  value  of  land  in  this 

■  The  Duke  of  Portlind,  apeakiiig  of  the  qiulity  of  the  produce  i^  theoe 
nwadowB,  eajv,  "  There  is  Tewon  to  beliere  that  nter-meadow  bay  is  not  good 
Ibc  boiMfl  workiiig  on  wind;  but  for  all  other  porpoMci  it  is  qnite  good.  On  ao- 
connt  of  its  succuleiKj,  the  gnss  is  difficult  to  be  made  into  baf,  and  leqmras 
mnch  tima  Hones  of  every  description,  and  cattle,  thrive  gieatl;  on  the 
meadows  themwhet ;  and  I  shonld  saf  that,  mden  ibej  give  the  rot  to  sheep^ 
tbej  are  the  moat  wholesome  pasture  for  tiiem,  as  well  as  for  hotsw  and  cattle ; 
bttt  m7  meadows  are  all  peiftctlj  Ary." 

f  "  Tbe  nine  of  the  land  has  been  raised  ftom  the  ammal  smn  of  £S0  to  Uiat 
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oooDtry,  and  of  Luid  which,  from  ita  owe  reeoiitces,  without 
Airther  expeoae  than  that  of  otdinary  attention,  in  capable  of 
keeping  np  its  fertilitf,  and,  at  the  same  time,  to  such  an  extraor- 
dinary extent  adminiilera  to  the  feftihty  of  other  lands,  and, 
to  a  degree,  may  be  said  almost  to  defy  the  seasons,  it  would 
teem  that  such  an  improrement  would  almost  justify  any  ex- 
pense incurred  in  effecting  it.  In  any  erect,  I  eonld  not  help 
reflecting,  with  the  highest  delight,  upon  so  useful,  instmctive, 
and  beautiful  an  applicaticm  of  wealth  ;  upon  the  important  agri- 
cultural lessons  which  it  explained  and  illustrated,  upon  the 
powerful  stimulus  to  improrement,  which  such  an  example  at 
once  supplies  and  apfdies  to  all  who  witness  it ;  and  upcm  so 
strikiog  a  monument,  which  the  ^oprietor  has  thus  erected  in 
honor  of  himself,  adapted,  not  to  astound,  but  to  iiutmct ;  not  to 
provoke  envy,  but  to  awaken  gratitude  ;  to  carry  down  his  mem- 
ory to  posterity  in  letters  of  universal  respect,  and  more  eloquent 
in  his  honor  than  the  loftiest  Oorinthian  granite  column,  or  even 
the  prondest  regal  mausoleum  of  ancient  Egypt.  But  putting 
the  actual  pecuniary  profit  out  of  the  ^estion,  the  sum  total  of 
the  expense  of  all  these  improvements,  the  actual  creation  o(  all 
these  three  hundred  acres  of  most  productive  lands,  with  all  ita 
collateral  and  reduplicating  advantages,  does  not  half  equal  the 
expense  of  many  a  contested  election,  as  formerly  CMiducted, 
squandered  in  dmnkennets,  profligacy,  and  riot. 

4.  TcDDBSLET,  STAFroBDaHiBB.  — The  next  great  improve- 
ment in  iirigation,  which  I  had  the  {Measure  of  witnessing,  was 
at  the  highly  and  most  judiciously  improved  estate  of  Lord  Hath- 
erton,  at  Teddesley  Park,  in  Staffordshire.* 

Here  he  has  undertaken,  under  the  superintendence  of  a  most 
competent  manager  and  steward,  to  drain  completely  between 
five  and  six  hundred  acres  of  land,  and  has  nunnged  to  convert 


of  £3660,  tX  ft  ecst  {from  their  comineacraieHt,  in  1816,  to  their  cimpletion  ia 
1837)  of  £40fiOO.  The  profit  upon  each  acre,  after  d^«yiiig  iJl  ezpenaea,  ia 
PonpMed  at  neady  £13  a  ywi,  withoot  taking  into  eonaideraticn  the  great  beaefit 
tfaey  we  to  the  arable  laitd  a4|(»niiig  then."— Cbmnghoa^*  Report  ^  MV- 


*  To  tfaia  geuleman'i  conatant  kindneea,  and,  I  idk.j  be  aQoired  to  add,  '"*'-'«'* 
penonal  tnendehip,  I  am  indebted  iat  numj  of  the  adnntagM,  ajid  very  nmob  of 
the  plMsnr^  vhkk  hare  aSonded  lay  vint  1»  Eng^vnd. 
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the  vater  of  dninage  into  a  vslnabls  mill  povw;  and  then  laadi 
ii  off  for  the  purpose  of  inigating  abont  eighty-iUD«  seres  of 
land,  taking  ia  its  way  muoh  of  tbe  draioage  <^  the  bam-yard, 
(where  a  atock  of  about  two  hundred  head  of  cattle  are  coq- 
etaotly  soiled,)  which  is  collected  ia  a  large  reaarroir  for  this  pur- 
pose, and  aometitnea  cfurried  ont  in  a  cait  for  Uie  purpose  of  irr^^ 
lion,  and  aometiiDefl  pumped  upon  a  mixed  heap  of  materiali 
compoBled  for  manure,  that  it  may  enrich  and  decompose  them. 
The  water,  in  order  to  form  the  mill  power,  ia  first  collected  into 
a  snail  reseiroir,  half  a  mile  distant  fkom  the  fann  buihUngs,  aod 
then  conveyed  in  covered  drains  to  the  mill  hoose.  In  order  to 
bring  the  water  out  at  a  proper  level,  it  was  necessary  to  sink  a 
chumel  through  a  hard  sandstone  for  a  diatanee  of  about  fivs 
hnndred  yards.  "The  stream  of  water  was  not  sufficiently 
powerful  to  torn  an  undershot  wheel ;  and  to  enable  it  to  act 
with  fcsca,  it  was  necessary  to  bring  it  out  to  the  upper  part  of 
a  wheel  of  thirty  feet  in  diameter.  This  wheel  has  bean  placed 
io  the  rock  thirty-five  ieet  deep,  and  the  bead>way  has  been 
carried  from  the  bottcHn  through  the  rock,  which  comes  out  in  a 
valley  below,  at  the  distance  above  n^ntioned  of  five  handled 
yards." 

This  mill  powu  is  applied  to  drive  a  threshing  machine ;  to 
the  cuttii^  of  hay  and  straw ;  to  the  cruahing  of  oats  and  bailey ; 
to  the  grinding  of  malt,  and  to  the  taming  of  a  circular  saw ;  and 
it  is  obviously  capable  of  further  application.  This  is  an  im- 
mense advantage.  The  water,  having  performed  ihia  duty,  is 
then  conducted  into  the  fields  which  are  to  be  irrigated,  where, 
by  various  channels,  it  is  made  to  overflow  and  enrich  these  ex- 
tensive grounds.  The  wbole  number  of  acres  embraced  in  the 
farm  is  about  thirteen  hundred,  only  a  portion  of  which  is  sub- 
jected to  drainage  ;  the  number  actually  irrigated  is  eighty^ine. 
This  land  was  originally  of  litde  compaistive  value,  but  is  now 
highly  productive.  No  manm«  is  ever  apj^ied  to  these  lands 
other  than  what  ia  carried  by  the  water  in  its  mixture  with  the 
Hqaids  irooi  the  barn-yard.  The  year  before  the  last,  notwith- 
standing die  severe  drought  of  the  summer,  they  produced  at 
least  two  tons  of  hay  per  acre.  They  are  fed  in  the  spring  with 
sheep,  and  with  catde  and  sheep  afW  being  mowed.  It  would 
not  be  easy  to  estimate  too  highly  the  value  of  lands  of  such 
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chrap  and  pnmanent  iKodoctirenen,  after  they  an  (mce  fonned, 
and  eaiieciaUy  in  refenuce  to  the  meana  vhkh  they  furnish  of 
enriching  other  and  len  farored  portiooa  of  the  farm.  The  im- 
prorementa  on  this  iann  are  of  a  most  substantial  and  complete 
character.  The  accomplishment  of  the  object  in  view,  in  the 
moat  useful,  thorough,  and  least  erpenaire  mode,  is  the  govern- 
ing principle  perradiog  the  whole  establishment.  Certainly  one 
more  judicious  could  not  be  adopted ;  and  in  this  respect  they 
[vesent  an  example  capable  of  being  followed  by  fanners  of  lim- 
ited means,  whose  improrements  must  be  restricted  to  such  only 
as  will  pay.  The  water  obtained  by  drainage,  in  this  case,  hap- 
pens to  be  iarorable  for  imgation.  The  whole  expense  of  on- 
der-draining  the  laud,  of  erecting  water-wheel  and  machinery, 
and  of  irrigation,  is  estimated  at  £2733  2s.  2d.,  and  the  in- 
creased annual  ralue  of  the  estate  is  rated  at  £  1013  2  s.  4  d.  This 
results  from  draining  d67  acres,  and  employing  (he  drain  water 
for  mill  purposes,  and  the  irrigation  of  89  acres  of  land  ;  "  afford- 
ing a  clear  annual  interest  on  the  outlay  of  fiill  37  per  cent." 

5.  AusLET  Ein>,  EasK^  —  The  next  imiffovement  by  irrigsr 
tion  I  bad  the  pleasure  of  inspecting  was  at  Audley  End,  near 
Safiron  Walden,  the  elegant  residence  of  Lord  Braybrooke.  The 
imi»ovements  here,  in  Uiis  way,  are  upon  a  comparatively  small 
scale;  but  extremely  productive.  They  are  on  the  lowlands,  in 
the  vicinity  of  a  small  stream  or  river.  I  cannot  do  so  well  as 
give  an  account  of  them  in  his  lordship's  own  words. 

"  The  water'^neadows  at  Audley  End  were  formed  in  1841, 
irom  old  pastures,  without  disturbing  the  surface  except  for  the 
purpose  of  adjusting  the  levels,  and  cutting  the  ditches ;  but  in 
consequence  of  the  inequality  of  the  ground,  many  hollow  places 
were  filled  up  with  fresh  moulds ;  and  the  product  was  not  much 
increased  the  first  year  of  irr^tion. 

"  Although  it  was  not  possible  to  ascertain  the  exact  amount 
of  the  crops  for  the  succeeding  three  years,  two  of  the  three 
crops  having  been  consumed  in  a  green  state  on  the  ground,  yet 
occasionally  single  rods  taken  indiscriminately  from  the  first 
growth  of  grass  hare  been  weighed,  in  order  to  obtain  a  tol- 
erable estimate  of  the  general  produce,  and  they  afford  the 
following  result: — ■ 
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"  In  Uie  end  of  July  and  beginning  of  Angiut,  1S44,  a  second 
CDttiDg  vas  made  of  the  grass  grovihg  on  the  land  above  referred 
to,  And  earned  to  the  homestead  in  a  green  state  for  consump- 
tion ;  and  this  crop  appeared  neatly  as  heary  as  the  first. 

"  It  most  be  remembered  that  do  dedaction  has  been  made  for 
any  waste  of  groand  arising  from  the  carriers  and  troughs ;  but 
it  may  be  presumed,  after  allowing  for  this  loss  df  iuitaee,  that 
the  arerage  produce  yielded  the  three  last  years  has  been  about 
tbirty-one  tona  of  grass,  or  eight  tons  of  hay  per  aote.  It  sppeats, 
from  the  different  periods  of  the  year  at  which  the  orope  anrired 
at  maturity,  that,  even  on  irrigated  meadows,  the  temperature  of 
(he  atmosphere  in  the  early  part  of  the  spring  exercises  consid- 
erable influence  over  the  growth  of  the  grass,  T^hwe  water  is  nof 
alwayi  at  command  to  s^^y  to  the  meadows. 

"  Italian  rye  gvass  seems  suitable  for  irrigation,  atf  a  pattih  at 
Audley  End  measured  three  feet  two  inches  in  height  on  the 
30th  of  April,  1844"* 

6.  SoHtasETSHiaE.  —  t  have  already  reiened  to  Mr.  Koala's 
aceoimt  of  his  forming  some  catch-ineEtdows,  or  AeadoVB  to  be 
irrigated  on  very  high  lands,  by  collecting  the  water  from  some 
tfODgB  high  np,  and  then  bringing  it  down  by  mceessire  gutters 
er  trenches.  "  The  water  gutters  were  made  to  take  the  water 
Ibat  was  drained  from  the  s^ngs  above.  He  set  ont  the  water- 
ing gutters  by  a  level,  giving  them  one  inch  fall  in  every  ten 
feet.  They  were  cut  nine  inches  wide  and  three  deep.  If  the 
land  has  a  gentle  slope,  the  gutters  may  be  put  sixty  feet  from 
each  other ;  but  if  it  be  very  steep,  and  there  is  a  good  dow  of 

•  JmhiwI  of  R<^  Agricnltara]  Sode^,  toL  tl  pt  IBS. 
VOL.  u.  14 
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iraler,  they  may  be  put  seventy  or  eighty  feet  apart.  Whea  be 
finds  the  water  sink  too  &st  into  the  land,  he  spreads  fine  earth 
or  road  scrapings  over  the  surface,  in  order  to  fill  it  up,  that  the 
water  may  pass  over  to  the  next  catch-gutter.  He  has  drained 
and  formed  into  meadows,  for  irrigation,  thirty  acres,  which  yield 
from  a  ton  to  a  ton  and  a  half  of  hay  per  acre  annually."  This 
land,  which,  previous  to  these  improvements,  was  valued  by 
authority  at  2  s.  per  acre  rent,  would  now  let  for  35  s.  This 
demonstrates  the  extraordinary  value  of  this  improvement. 

His  remarks  subjoined  to  this  account  are  too  valuable  to  be 
omitted.  "  The  sides  of  the  mountains,  in  the  north  of  EIngland 
and  Wales,  m^ht  be  converted  into  catch-meadows,  in  the  same 
way  that  I  have  done  mine,  provided  the  water  is  of  good  quality, 
and  the  land  can  be  made  porous,  to  let  the  water  filter  gently 
down.  I  have  never  found  turning  water  over  old  pasture  do 
much  good,  as  the  grass  that  comes  up  is  coarse  and  thin,  and 
the  hay,  if  mown,  is  not  of  good  quality.  If,  therefore,  old  pas- 
ture is  intended  for  meadow,  it  will  answer  best  to  break  it  up 
first,  work  it  well,  and  seed  it  down  with  those  grass  seeds  which 
axe  most  congenial  for  water  meadows." 

The  judgment  of  this  farmer,  in  respect  to  the  management 
of  old  pasture,  seems  at  variance  with  the  experience  of  Lord 
Braybrooke.  But  I  suppose  they  are  speaking  of  entirely  dif- 
ferent qualities  of  soiL  The  former  is  speaking  of  high  moun- 
tain pasture,  the  latter  of  alluvial  lands,  which  have  been  greatly 
enriched. 

I  shall  conclude  this  part  of  my  subject  with  the  remarks  of 
Philip  Pusey,  Esq.,  M.  P.,  which  are  always  deserving  of  the 
highest  attention,  and  which  are  as  applicable  to  many  parts  of 
the  United  States  as  to  those  places  to  which  they  immediately 
refer. 

"  I  have  known  Mr.  Roals's  farm  for  many  years.  It  stands 
alone  on  the  summit  of  the  wild  Exmoor  range  of  mountain 
land.  If  any  one  asserted,  that,  for  a  trifling  outlay,  he  could 
enable  heath-covered  steeps  to  rival,  in  produce  and  value,  the 
old  grazing  grounds  of  Northamptonshire,  he  wonld  be  regarded 
as  a  dreamer.  But  if  any  owner  of  moors  will  visit  Somerset,  or 
North  Devon,  he  will  ascertain  the  literal  truth  of  the  statement, 
as  I  did.  five  years  ago.  All  that  is  reqnired  is  a  streamlet  tric- 
kling down  the  mountain  side,  or  a  torrent  descending  rapidly 
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•long  th«  bottom  of  the  gl«i).  The  profit  of  under-draiiuDg  old 
arable  land  appears  trifling  when  compared  with  the  profit  of 
thiu  forming  catch-tneadows,  which,  according  to  Mr.  RoaU,  ia 
more  than  one  pound  interest  for  two  pounda  invested.  The 
two  pages  of  this  report,  which  state  no  more  than  Ur.  Roala 
has  himself  done,  contain  a  talisman,  by  which  a  mantle  of 
luxuriant  verdure  might  be  spread  over  the  mountain  moors  of 
Wales  and  Scotland,  of  Kerry  and  Cannemara." 

New  England,  especially,  and  many  parts  of  the  other  states, 
are  full  of  sites  and  means  for  such  improrements  ;  and  in  many 
cases  the  expense  and  labor  of  levelling  the  land,  bringing  the 
water  into  a  body,  and  placing  it  under  control,  would  be  met 
many  times  over  by  the  profits  of  sach  improvements. 

7.  Edihbcboh.  —  I  come  next  to  speak  of  a  syatem  of  irriga- 
tion established  in  Gdinborgh,  which  I  looked  at  with  a  good 
deal  of  interest,  where  the  sewerage  water  from  the  drains  of  the 
city  are  applied  to  grass  lands  in  its  neighborhood,  which  by  this 
means  are  rendered  most  extraordinarily  piodnctive. 

The  drainage  water  from  a  large  portion  of  the  city  of  Edin- 
Imi^h  is  collected  into  covered  carriers  and  drains,  and  from 
these  emptied  into  a  small  stream  of  water,  very  properly,  as  one 
may  suppose  in  such  case,  called  the  Foul  Bvm,  the  term  bum 
being  the  Scottish  name  for  a  small  stream  or  brook.  Here  it 
posBes  along,  in  an  open  brook,  among  some  flat  lands,  which,  by 
proper  arrangements,  it  is  made  to  overflow.  I  should  state  that, 
before  it  reaches  the  places  where  it  is  thus  difl'used,  it  is  received 
in  tanks,  where  the  more  solid  parts  are  deposited.  It  does  not 
require  any  extraordinary  acuteness  of  smell,  on  approaching  these 
irrigated  lands,  to  become  satisfied  that  the  waters,  even  after 
passing  from  the  cisterns  or  tanks,  are  sufficiently  charged  with 
odoriferous  particles  held  in  suspension.  Indeed,  in  visiting 
some  parts  of  the  old  town  in  Edinburgh,  of  Glasgow,  and  of 
Dundee,  it  is  difficult  to  persuade  one's  self  that  the  inhabitants 
of  those  parts  are  not  absolutely  deficient  in  one  particular  sense. 
Whether,  with  the  present  habits  jnevailing  in  those  places,  this 
deficiency  is  to  be  considered  an  evil  or  a  good,  I  shall  not  un- 
dertake to  decide. 

This  water,  thus  received,  is  difiused  over  three  hundred  acres 
ti£  land  ;  and  these  lands  are  rendered  productive  to  a  most  extras 
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cwdinary  degree.  One  of  the  principal  proprieton,  vho  held  his 
land,  undei  b  long  lease,  at  a  rent  of  £6  per  acre,  and  sub-let  this 
irrigated  land  at  £30  per  acte,  iofimned  wa  that  it  was  some- 
times cot  seven  times  in  a  ■eason-  The  grass  is  carried  into  the 
city,  a  distance  of  two  and  thrse  miles,  for  the  support  of  the 
cows,  which  WppLy  the  city  with  milk.  Diflerent  diannels  or 
gutters  are  formed  foi  the  admiiwioa  of  the  water,  so  that  the 
whole  may  be  flooded.  It  is  applied  generally  after  erery  cutr 
tit^,  where  the  situation  admits  of  it ;  but  it  is  found  adrisabie 
not  to  apply  it  immediately  upon  the  giass  being  cut,  nor  before 
it  has  obtained  some  small  growth. 

The  offensive  exhalations  from  meadows  thus  treated  have 
been  the  subject  of  prosecutions  at  law,  as  nuisances  to  health, 
by  parties  who  derived  no  benefit  from  the  operation,  and  whose 
sense  of  smell,  therefore,  was  not,  as  I  have  known  in  some  sim- 
ilar cases,  benumbed  or  bribed  by  any  pecuniary  advantage.  In 
the  testimony  adduced  on  these  occasions,  it  has  been  stated  that 
the  rent  for  which  some  of  these  meadows  are  leased  in  small 
portions  to  cow-feeders,  raiiea  on  an  average  from  £20  to  £30 
per  acre.  Some  of  the  richest  meadows  were  let,  in  1835,  at 
£38  per  acre ;  aftd  ia  that  seaaoo  of  scarce  forage,  1836, 
£57,  or  $285,  pei*.  acre,  were  obtained  for  the  same  meadows. 
"  The  waste  land,  called  Figget  Whina,  containing  thirty  acres, 
and  ten  acres  of  poor,  sandy  soil  adjoining  them,  were  formed 
into  water  meadows,  in  1821,  at  an  expense  of  £1000.  The 
pasture  of  the  Figget  Whins,  containing  thirty  acres,  used  to  be 
let  for  £40  per  year,  and  that  of  the  ten  acres  at  £60.  Now, 
the  same  ground,  as  meadows,  lets  for  £15  or  £20  an  acre  per 
year,  and  will  j^obably  let  for  more,  as  the  land  becomes  mote 
and  more  emiched;  "  that  is,  land  which,  before  the  irrigation, 
let  for  about  500  dollars  per  year,  now,  under  this  improvement, 
yields  an  annual  rent  of  from  3000  to  4000  dollars.  The  irriga- 
tion is  continued  at  different  times,  from  the  1st  of  Aforil  to  the 
middle  of  September, 

The  [Arties  interested  in  defending  the  use  of  this  water  for 
irrigating  these  lands  maintain  that  the  grass  produced  in  these 
meadows  by  this  process  sujqMrts  in  Edinburgh  3000  cows,  and 
in  Leith  600  cows.  It  is  added,  "  that  the  parties  interested 
m  the  lands  estimate  the  compensation  which  would  induce 
tbem  to  discontinoe  the  practice,  at  £150,000,  or  t^^iOOO. 
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This  is  stated  as  the  sum  which  the  [voprietors  at  the  west  side 
of  the  city  would  be  entitled  to,  excliuire  of  those  at  the  east, 
we/e  the  practice  abolished  by  goreiwaent." 

These  aie  certainly  most  extraordinary  results.  The  estimate 
of  their  pecuniary  value  may  be  exaggerated ;  and  yet  this  would 
be  difficult.  The  subject  is  of  such  immense  importance,  that  I 
shall  i»e8eutly  again  refer  to  it.  I  may  be  allowed  to  add,  in 
passing,  that  which  I  know  will  not  be  disdained,  but  the  more 
highly  appreciated,  by  the  most  cultivated  mind  —  that  the  pro- 
cess, however  humble,  by  which  that  which  is  offensive  and 
poisonous  may  be  changed  into  that  which  is  agreeable  and 
nutritious,  and  that  which  is  loathsome  be  converted  into  the 
highest  forms  of  fertility  and  betuity,  is  among  the  most  affecting 
wonders  of  a  beneficent  and  divine  Providence. 

8.  Wiu-ssDEN,  MiDDUBEx.  —  The  next  example  of  irriga- 
tion, to  which  I  shall  refer,  is  of  a  different  kind  from  those  of 
which  1  have  spoken ;  but  it  may  jvoperly  be  classed  under  the 
same  head ;  and  its  character  is  so  extraordinary,  and  its  practi- 
cal  bearings  so  important,  that  I  am  anxious  to  present  it  to  my 
leaders.  Having  repeatedly  visited  the' farm,  and  being  person- 
ally acquainted  with  the  enterprising  proprietor,  I  am  prepared 
to  affirm  the  statements,  however  remarkable,  which  I  shall 
pieseot. 

Mr.  William  Dickenson  is  the  proprietor  of  a  very  targe  estab- 
lishment of  horses  in  London,  which  are  kept  for  what  is  heie 
called  jobbing!  that  is,  supplying  noblemen,  gentlemen,  and 
others,  with  horses  of  the  best  description,  and  at  their  pleasure, 
for  daily  use  or  for  jonmeys,  by  the  week,  or  month,-  or  year. 
In  this  case,  the  contractor  furnishes  as  many  horses  as  are  agreed 
upon ;  and  in  the  event  of  lameness,  or  disease,  or  incompetency, 
or  at  the  hirer's  own  caprice,  the  latter  may  change  his  horses  as 
often  as  he  pleases.  Whether  these  horses  shall  be  kept  by  the 
contractor  when  the  hirer  is  in  the  town,  or  by  the  hirer  at  his  own 
stables,  is  matter  of  i^ieement.  Such  an  arrangement  is  com- 
mon, even  with  some  of  the  richest  men  in  the  kingdom,  whose 
fine  teams  are  jobbed  oi  hired ;  and  who,  in  such  case,  are  at 
least  saved  from  always  a  disagreeable  and  most  commonly  a 
dai^eious  intercourse  with  those  geese-pluckers,  the  horse-jock- 
eya  —  a  race  of  men  pretty  well  known  in  all  countries,  who,  when 
14* 
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a  farorable  subject  &lls  into  their  haods,  vill  not  leave  villutgly 
evea  a  pin-feather,  and  who  valiia  such  a  bird,  not  foi  the 
fineness  of  his  flesh,  nor  the  beauty  of  hia  plumage,  but  for  the 
richness  of  his  notes. 

These  engagements  obl^e  Mi.  Diclceoson  to  keep  always  on 
band  a  large  number  of  hwses ;  and  hia  stables  in  London  may 
be  considered  as  model  stables,  from  the  maimer  in  which  they 
are  airanged,  the  condition  in  which  the  animals  are  kept,  thft 
perfect  cleanliness  which  prerails  in  every  department,  and  Uw 
admirable  provisioa  for  seeming  an  equaUe  temperature  and  a 
thorough  rentilation.  Among  other  things,  likewise,  an  inge- 
nious provision  is  made  for  the  saving  of  the  urine  of  the  aaimals, 
and,  as  &r  as  possible,  for  preventing  the  escape  of  the  «nin»>nMi>, 
which  high  authorities  deem  its  most  valuable  ingredient,  in  its 
transition  from  the  stall  to  the  tank  in  which  it  is  finally  col- 
lected from  the  vaiious  stables.  To  affect  this,  the  floors  of  the 
stalls  are  laid  either  in  brick,  or  stone,  or  a  composition  of  the 
hardness  of  Mone,  with  a  gentle  inclination  of  the  floor  from 
each  side  to  the  centre  of  the  stall.  Here  an  iron  pipe  is  snuk, 
the  whole  length  of  the  stall,  similar  to  half  a  gun-barrel,  with 
its  concave  side  up,  of  course,  into  which  the  urine  finds  its 
way ;  and  this  is  covered  the  whole  length  with  a  thin  strap 
of  iron,  which  can  easily  be  lifted  when  the  conduit  needs  clean- 
ing. The  luine  goes  into  this  chatmel  unmixed  with  straw,  and 
is  conveyed  by  this  pipe  into  a  la^er  whole  pipe  in  the  rear  of 
the  stable,  and  is  thence  carried  to  the  tank,  which  is  placed  in 
the  outer  yard.  This  tank  is  very  securely  coveted,  and  is 
emptied  into  a  watering  cart  by  a  pump,  whenever  occasion 
requires.  •  Mr.  Dickenson  conceives  there  is  great  advantage  in 
the  liquid  being  thus,  as  far  as  possible,  secured  from  the  evs^ 
oration  of  its  most  valuable  gases.  The  stalls  are  six  and  a  half 
feet  wide ;  ten  feet  in  the  whole  length,  with  seven  feet  behind 
the  mangers.  The  inclination  of  the  floor  from  the  sides  to  the 
centre,  and  from  the  front  to  the  rear,  is  as  little  as  possible,  con- 
sistently with  securing  the  passage  of  the  urine.  The  number 
of  horses  kept  here  is,  I  believe,  from  150  to  200.  The  liquid 
manure  is,  as  far  as  possible,  all  saved  for  the  use  of  bis  own 
farm.  The  solid  parts  of  his  manure  are  sold  to  fannera.  This 
fact  deserves  particular  notice.  It  is  a  point  of  the  highest  con- 
sideration.    The  stale  of  a  horse  is  equal  to  about  three  gall<»a 
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per  day.  If  it  wen  all  saved,  it  woitld  amount  to  about  three 
and  one  half  gdlom. 

Mr.  Dickenson  haa  a  fium  about  five  miles  from  his  home  in 
Ixudoo,  to  which  all  bia  liquid  manure  is  carried,  and  there  dia- 
tribated  upon  his  groviog  crops,  from  such  a  cart  aa  is  usually 
employed  for  watering  the  streets  of  cities.  ^Hien  taken  out 
there,  it  ia  mixed,  before  application,  in  the  proportion  of  one  part 
at  nrin«  to  two  of  water ;  and  the  proportion  to  an  acre  is  esti- 
mated at  1100  gallons  of  urine  to  2200  of  water  ;  and  this  is  ap- 
plied as  often  as  and  soon  after  the  grass  is  cut. 

1%a  i^ant  which  he  cultirates  on  this  land  is  the  Italian  rye 
giaas,  {lotiuM  ItoHciim,)  which  he  sows,  in  the  autumn,  say  in 
September  or  October,  formerly  at  the  rate  of  four  bushels  per 
acre,  but  now,  by  an  improved  drill  machine,  at  the  rate  of  two 
bnshela  per  acre ;  and  npon  looking  at  the  two  sowings,  the  one 
of  four  bushels  per  acre,  the  other  of  two  bushels,  the  plants 
upon  the  latter  sowing  appeared  to  me  more  even  and  thick 
than  where  four  busheli  were  sown  in  the  usual  way. 

Bb.  Dickenson  thinks  he  has  obtained,  almost  by  mere  acci- 
dent, a  very  snperior  species  of  this  valuable  grass ;  and  upon 
ctnnpBring  various  specimens,  which  he  had  under  cultivatioD, 
and  learning  his  own  experience  in  the  case,  there  seemed  good 
leason  for  the  belief. 

"  The  Italian  rye  grass,"  says  Hr.  Iawsod,  "  compared  with 
any  of  the  varieties  of  common  rye  grass,  affords  a  stronger  braitd, 
arrives  sooner  at  maturity,  has  a  greater  abundance  of  foliage, 
i^iiGh  is  broader  and  of  a  lighter  or  more  lively  green  color, 
growa  considerably  taller,  is  more  upright,  or  less  inclined  to 
spread  upon  the  ground ;  its  spikes  are  longer ;  spikelets  more 
thickly  set ;  and,  npon  the  whole,  producing  a  less  bulk  of  seed, 
which  ia  smaller,  has  the  awn  adhering  to  it,  and  is  generally 
little  more  than  half  the  weight  per  bu^et  of  that  of  common 
peretmial  rye  grass  (loHum  perenne)  when  grown  under  similar 
circumstances."  It  is  added,  "  If  it  be  sown  with  clover,  or 
lucem,  its  growth  is  so  rapid  that  it  will  quickly  choke  them. 
It  is  eaten  greedily  by  cattle,  whether  green  or  dry,  and  yields 
£Ay  per  cent,  of  hay.  After  the  field  is  harrowed,  it  is  sown 
at  the  rate  of  from  16  to  18  pounds  per  acre,  and  the  seed 
rolled  in." 

"The  Italian  rye  grass  will  be  valuable  as  an  early  grass ;  it 
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retains  its  povera  of  growth  to  a  late  period  in  the  season.  A 
patch  of  it,  "which  had  flowered  and  ripened  its  seeds,  was  cut 
over  in  the  first  week  in  November ;  and,  notwithstanding  the 
frosts  we  have  since  had,  occauonally  pretty  severe  for  the  sea- 
son of  the  year,  [This  is  at  Hamburgh.  H.  C]  at  which  period 
vegetation  is  nearly  dormant,  these  plants  have  pnt  forth  new 
leaves,  which  at  present  (24th  December)  have  attained  the 
length  of  above  a  foot,  showing  a  superiority  to  any  odier  grass 
in  producing  herbage.  This  grass,  too,  is  found  to  be  more 
hardy  than  the  common  rye  grass ;  for  in  the  vicinity  of  Ham- 
bui^h,  the  common  rye  grass  will  not  stand  the  winters  when 
very  severe ;  whereas  the  Italian  rye  grasa  withstands  the  sever- 
ities of  winter  even  when  sown  in  September,  and,  consequently, 
the  plants  are  young  and  tender  when  the  frosts  prevaili" 

Iiord  Hatherton  sows  annually,  at  Teddesley,  about  one  hun- 
dred acres  of  rye  grass.  His  letter  to  me  states  "  that  common 
rye  grass  is  always  sown  with  clover,  about  one  peck  of  rye 
grass  seed  to  the  acre.  Italian  rye  grass  is  generally  sown  alone, 
three  bushels  to  the  acre,  and  may  be  mown  three  times." 

At  Mr.  Littledale's,  Birkenhead,  near  Liverpool,  I  saw  the 
Italian  rye  grass  in  a  state  of  great  luxuriance,  the  second  year's 
growth ;  but  it  had  been  irrigated  from  the  stable.  Hr.  Dicken- 
son says  to  me,  "  I  should  continue  the  field  two  years  under 
grass,  and  then  plough  up  for  grain ;  but  the  plant  will  continue 
stronger  or  weaker  according  to  the  treatment,  and  whether  yon 
take  seed  or  not.  The  grower  must  judge  a  little  for  himself. 
The  grass  is  excellent  food  for  working  horses,  and  makes  an 
abundance  of  milk  from  cows.  Ewes  and  lambs  do  better  upon 
it  than  upon  any  thing  I  have  ever  given  them." 

The  soil  of  Mi.  Dickenson  is  a  stiff  clay,  with  which  he  mixes 
the  rubbish  gathered  from  the  removal  of  old  buildings  in  Lon- 
don, and  consisting  of  sand  and  lime.  In  1844,  he  mowed  his 
rye  grass  ten  times  — 

First  in  March,  with  about  ten  inches  of  grass ; 

April  13,  a  second  time ; 

May     4,  a  third  time ; 

May  25,  a  fourth  time ; 

June  14,  a  fifth  time  ; 

July  22,  a  sixth  time ;    with   ripe    seed  and 
three  loads  of  hay  straw  to  the  acre. 
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Immedialely  after  each  of  then  crops,  the  land  vaa  watered 
once  from  a  London  street  watei-cart,  with  one  part  of  pure  uiine 
from  the  stables  and  two  puts  of  water,  the  produce  of  each 
crop  increasing  with  tho  temperature  of  the  Btmosjriiete  &om 
three  quarters  of  a  load  per  acre  as  bay  to  three  loads  per  acre. 
The  orop  having  ahed  a  quantity  of  seed,  he  was  doubtful  the 
urine  might  injure  its  growing ;  so  discontinued  to  wider,  but  well 
banowed  it  with  iron  harrows,  attd  left  it,  expecting  nothing 
more  from  it.  It  [ffoduced,  howerer,  three  or  four  light  crops 
aAerwarda. 

In  1845,  bis  first  cutting  vas  on  the      .  6th  of  April ; 

his  second, 3d  of  May ; 

his  third 9th  of  Jane. 

On  the  ii2d  of  September,  the  fourth  crop  on  the  land  meas- 
ured three  feet ;  the  sixth  crop,  on  land  which  bad  been  previously 
mown  five  times,  measured  one  foot  and  a  half. 

On  the  J36th  of  January  of  this  year,  1646,  I  saw  some  rye 
grass,  which  had  been  cut  two  or  three  days  previously  from  his 
fields,  which  measured  16  inches  in  length.  This  same  field 
was  moved  October  30th  of  the  last  year.  It  has  been  cut 
again  the  8Ui  of  this  month,  (April,  ]  22  inches  long. 

Mr.  Dickenson  says  that,  when  he  has  wished  to  rolieve  the 
tanks  in  the  winter  season,  be  baa  put  on  pure  urine  with  excel- 
lent effect.  He  has  also  put  on  two  parts  urine  and  one  water, 
and  one  part  urine  and  one  water,  and  two  parts  water  and  one 
mine.  Be  ia  disposed  to  think,  if  there  is  such  a  quantity  of 
orioe  as  to  render  it  indifiereot  how  much  ia  used,  it  may  be 
applied  pure  to  that  description  of  grass,  on  almost  all  occasions, 
with  success ;  but  the  effect  would  be  greater  oa  the  land  and 
pUnt  in  [ffoportion  to  the  temperature  of  the  atmosphere.  He 
advises  to  dilute  mora  as  the  temperature  rises,  and  for  ordinary 
grasses  to  the  extent  of  five  or  six  parts  of  water.  For  the 
clover  he  thinks  it  ineffectual. 

I  was  Bi^itoas  to  know  the  actual  amount  of  grass  or  bay 
probably  obtained  from  an  acre.  He  took  the  tronble  to  weigh 
accuialely  the  produce  of  a  yard  square,  of  the  fiflb  crop  of 
grass  of  tile  season  ;  and  the  following  is  his  reply  to  me:  — 

"  A  yard  of  grass,  cut  in  the  [oesence  of  Cap- 
tain Ballet,  weighed lbs.  5) 

Dried  12  days  in  the  open  Bir "    2{ 
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Dried  further  3  days  in  a  room  heated  to  59° 
Fahreuheit,  and  veighed  (standing  weight)    lbs.  2{ 

Dried  3  days  iu  a  kitchen  at  70°  of  heat,  uaA 
veighed "   2  10    oz. 

Boasted  S  honrs  before  the  fire,  and  weighed  .     "    2  6i    " 

"  This  was  the  third  crop  of  gnus  with  the  second  crop  of  seed, 
and  it  is  the  only  instance  I  have  been  particular  to  measure, 
cat  and  dry  the  produce,  and  this  to  satiny  one  who  bad  seen 
the  previous  crop  cleared  frcnn  the  field  ;  and  this  would  be  at 
the  rate  of  about  6  tons  3  cwt.  to  the  acre." 

I  aaw  in  Manchester  the  [vodace  of  three  cattinga  of  one 
season  of  Italian  rye  grass,  the  united  length  of  which  was  more 
than  13  feet. 

Such  are  the  impwtant  statements,  which  I  have  verified  upon 
my  own  repeated  personal  observation,  and  which  I  hare  the 
greatest  pleasure  in  communicating  to  the  fanners  of  the  United 
States.  I  have  no  hesitation  in  saying  that  the  verification  of 
such  extraordinary  facts  as  these,  and  their  communication  to  a 
wide  extent,  are  infinitely  more  than  a  compensation  for  the  toil, 
and  labor,  and  expense,  of  my  visit  to  this  country  ;  indeed,  are 
not  to  be  put  for  a  moment  in  comparison  with  them  ;  for  if  prop- 
eriy  improved,  this  information  must  be  worth  millions  to  the 
country.  I  claim  no  priority  of  discovery,  and  I  cannot  presume 
that  this  information  may  not  have  reached  the  cotratry  in  a  hun- 
dred forms,  in  these  days  when  the  press  pours  out  its  treasiu^a, 
as,  in  its  great  inundations,  the  Mississippi  pours  out  its  floods  over 
an  immense  country,  and  sends  its  waters  into  every  creek,  and 
crevice,  and  fissure,  of  that  wide  expanse.  But  I  know  my 
friends  will  value  a  personal  confirmation  of  these  facts,  and 
will  feel,  with  me,  greatly  obliged  to  Mr.  Dickenson  for  the  full 
communication  of  the  results  of  his  experiments. 

These  experiments  are  most  important  in  showing,  first,  what 
an  amount  of  stock  may  be  kept  upon  a  small  space  of  ground 
when  under  the  best  cultivation,  and  by  means  within  the 
reach  of  many  farmers.  Where  a  piece  of  ground  is  devoted  to 
this  object,  within  an  easily  accessible  distance  from  the  stables 
or  yards,  it  is  very  easy  to  see  what  a  qoantity  of  produce  may 
be  obtained  for  feeding  animals  in  the  stall,  either  horses,  cows, 
or  sheep.  I  put  this  question  to  Mr.  Dickemon,  asking  his  de- 
liberate opinion,  "  How  many  horses,  in  a  good  aeaaon,  may  be  fed 
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from  an  acre,  and  for  what  length  of  time  I "  To  which  be 
replied,  "  Fonr  horses  .in  a  straw  yard  conBumed  in  one  day 
aeren  yards  by  fire  and  a  half  of  the  Italian  rye  grass,  having 
no  other  food,  and  not  being  in  work,  but  running  loose  in  the 
yard  at  their  own  pleasure."  The  answer,  I  am  aware,  is  indefi- 
nite, because  the  condition  of  the  grass  and  the  actual  weight 
gathered  at  the  time  of  cutting  are  not  given  ;  yet  the  fact  is 
worth  something  as  the  foundation  of  a  conjectural  estimate. 
My  readers  may  be  cnrious  to  know  the  army  allowance  for 
a  horse  of  dry  feed  per  day  — 14  lbs.  of  hay,  10  lbs.  oats,  7  Ibe. 
straw,  each  horse  j  with  hard  work,  less  bay  and  more  com ;  with 
little  work,  less  com  and  more  hay. 

But  more  important  than  any  thing  else  is  the  iUustration 
which  these  results  give  of  the  extraordinary  value  of  urine  as 
manure.  I  asked  Mr.  Dickenson  if  he  would  add  the  solid 
manore,  if  it  were  at  hand ;  to  which  he  replied,  "  No." 

This  is  a  very  h<Mnely  subject,  I  am  aware ;  but  it  is  one  of 
the  most  importtmt  in  the  whole  range  of  agricnltnral  inquiry. 
In  cities,  it  essentially  concerns  decency,  cleanliness,  and  hetdtb  ; 
and  I  have  yet  to  learn  that  to  a  mind  with  its  moral  taste  not 
deisaTed,  and  not  cursed  by  a  habit  of  vile  associations,  there  is 
any  thing  indecent  in  speaking  of  any  of  the  processes  of  nature, 
which  are  all  recuperative,  wonderinl,  and  beneficent.  "  ffont 
toUquimalypmte,"  Neither  in  Boston,  New  Tork,  Philadel- 
phia, nor  indeed  in  any  other  city  in  the  United  States,  have  X 
kaowa  any  systematic  attempt  to  save  the  seweiBge  water  for 
agricaltoial  poiposes ;  and  yet  I  believe,  at  a  very  small  expense 
a  vast  amount  of  the  urine  m%ht  be  collected  and  carried  out 
of  the  city  by  the  neighboring  farmers,  without  offence  to  any 
body,  and  with  very  great  public  and  private  advantage.  I  be- 
lieve that,  in  many  cases,  it  might,  with  a  little  pains,  be  collected 
from  private  and  public  honses,  firom  stables,  and  from  public 
urinals  established  in  different  parts  of  the  city,  which  are  very 
much  Wanted  in  the  great  tboronghfares,  on  grounds  of  health 
and  comfort  as  well  as  decency ;  and  that  the  formers,  who  are 
HOW  in  the  habit  of  buying  solid  manure,  at  the  stables  of  the 
city,  at  very  heavy  prices,  would  find  even  a  much  greater  advan- 
tage in  removing  the  liqnid  manure,  after  proper  arrangements 
for  its  coUectioa  and  removal  should  have  been  made.  A  very 
high  authority  states  that  "human  urine  is  particularly  rich  in 
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nitrogea ;  and  that  it  has  baen  ascertained  by  analywa  in  tfiii 
respect  that  one  bandied  porta  of  the  urine  of  a  healthy  man  are 
eqoal  to  thirteen  hundred  parts  of  the  freih  dang  of  a  horse,  and 
to  six  hundred  ports  of  the  fieih  dung  of  a  cow." 

"  The  urine  of  men  and  of  eamirotooa  animals  contains  a 
large  quantity  of  nitn^en,  partly  in  the  fCNmi  of  phosphates, 
partly  as  area.  Urea  is  converted,  during  putrefaction,  into  car- 
bonate of  aramooia ;  that  is  to  say,  it  takes  the  form  of  the  very 
salt  which  occois  in  rain  water.  Human  urine  is  the  moat 
powerful  manure  for  all  vegetables  containing  nitrogen ;  that  of 
horses  and  homed  cattle  contains  less  of  this  element,  bat  infi- 
nitely more  than  the  solid  ezciemanta  of  these  animals."  * 

I  do  not  deem  it  necessary  to  cite  any  other  authorities  on 
this  subject.  Mr.  Dickenson's  ezporieoce  in  the  ease  is  conclu- 
sive ;  and  he  finds  it  for  his  advantage  to  save  all  the  urine  of 
his  stables,  to  carry  it  in  carta  a  distance  of  five  miles,  and  is 
content  to  sell  to  those  who  wiU  buy  it  hi*  solid  manure. 

Next  to  the  introductton  of  firedi  water  into  a  city,  the  dispoci- 
tion  of  its  waste  or  sewer^^e,  in  respect  to  the  sanatory  condititRi 
of  the  population,  is  most  important,  and  ought  to  occupy  in- 
tensely the  consideration  of  the  pablic  men,  and  men  of  inflnence, 
and  the  raunicipol  authorities,  in  the  United  States.  The  Inflo- 
ence  of  cleanliness  upon  health,  comfort,  and  moral*,  in  all  citist 
or  la^  aggregattons  of  people,  is  of  immense  moment.  In  dl 
public  witfks  of  drainage,  extreme  care  should  be  taken  to  gnard 
against  hurtfid  mistakes  in  the  beginning ;  and  to  make,  under 
the  direction  of  the  highest  and  most  practical  and  experienced 
engineering  skill,  such  arrangements  as  will  be  effectual  and 
substantial  without  any  qwbb  reference  to  expense.  Where  any 
portion  of  the  sevraiage  of  a  city  can  be  saved  wftfaont  offence, 
and  without  danger  to  health,  the  results  at  Edinburgh,  as  evin- 
eing  the  value  of  such  ssringB,  4iow  to  how  moch  eonsidera> 
tion  the  matter  is  entitled.  The  agrienltnral  vslne  of  one  por- 
tion of  this  saving  is  estimated  in  Edinburgh  at  £160,000 
sterling,  which  woold  be  equal  to  a  sum  yielding  an  interest  of 
$45,000  per  year.  This,  we  are  to  undeietand,  is  already  ob- 
tained with  very  imperfect  arrangements.  After  making  a 
deduction  of  all  the  miscellaneous  matters  which  go  to  swell 

•  Liabi;,  p.  97. 
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the  heap,  "U  is  ealauUted  that,  in  a  cily  contuning  100,000 
inhabitants,  there  is  produced  of  hunum  manure  24,440  ton*  a 
year,  sufficient,  ac«(^ing  to  Liebig,  to  numoie  50,000  acres  of 
laod,  and,  if  coareyed  to  the  soil  by  irrigation,  vorth  at  least 
£12,000  a  year,  [or  $60,000,]  and  probably  much  more."  If 
SYen  one  half  of  this  could  be  so  saved  and  apfdied,  it  is  obvious 
how  much  would  be  gained. 

The  subject  is  now,  in  England,  occupying,  to  an  iotenae 
degrso,  the  minds  of  many  of  the  most  distinguished  men  —  politi- 
dans,  magistrates,  agrieultorists,  and  jJiilanthropiflta — in  tiie  king- 
dom. A  company  has  been  formed,  with  a  cs^utal  of  one  million 
poonds  sterling,  and  by  men  who  are  entirely  above  any  plan 
of  loere  speculation,  for  the  purpose  of  supplying  towns  with 
water,  and  availing  of  the  drainage  of  laa^  towns  for  agricol- 
toral  porposes.  Some  of  the  first  engioeers  in  the  kingdom  are 
actively  engaged  in  their  service.  One  of  them,  Mr.  James  Smith, 
of  Deanston,  the  eminent  agricultural  improver,  whose  system 
of  thoToogh  drainage  and  snbsoiling  may  be  said  to  constimte 
an  era  in  agricultural  improvement,  has  laid  before  tbi  pobUc  a 
plan  for  conveying  the  sewerage  of  towns  into  the  country  for 
^ricoltural  uses,  by  means  of  pipes,  which  is  now  being  carried 
out  in  the  city  of  Aberdeen,  Scotland.  His  plan  is,  having  col- 
lected the  sewerage  water  of  a  town  into  a  convenient  receptacle, 
to  force  it,  by  means  of  a  pump,  to  a  sufficient  altitude  to  send  it 
into  the  country  through  lai^e  pipes,  to  be  used  for  the  purpose 
of  irr^tion  of  lands  below  the  level  where  it  is  received,  or  of 
qiplying  it  to  other  lands  by  means  of  a  pipe  and  hose. 

I  do  not  deem  it  necessary  here  to  give  all  the  elements  of  his 

calenlatioQ ;  but  the  result  is  that,  in  supplying  an  equal  amount 

of  the  dements  and  requisites  of  vegetation,  the  cost  ctf  manuring 

one  acre 

wi A  seweti^  water,  upon  his  plan,  would  be     £0  12  s.  9  d. 

"    guaao,  2)cwt.  at  8  s. 10     0 

"  farm-yard  manure,  16  tons,  at  4  s.  ...  3  0  0 
It  is  added  that,  "  by  an  experiment  made  last  season  on  a  por^ 
tioD  o(  meadow  in  Lancashire,  applying  at  the  rale  of  16  tons 
<^  farm-yard  manure  per  acre,  and  3  cwt.  of  guano  to  another 
equal  pntion,  their  effscts  were  fonnd  to  be  inferior  to  the  8 
tons  of  sewerage  water  applied  to  a  similar  extent  of  ground. 
The  aokount  of  fertilizing  matters  contained  in  the  water  was 
voXh  n.  16 
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not  aKertoined,  but,  wuming  a  umilar  qua&litf  to  thst  fooad 
in  the  Ediobu^h  iswer-wmter,  tbe  ■mount  api^ied  muM  have 
been  about  1798  gallons  per  acra,  whicb  is  ieM  than  the  quantitf 
vhicb  Hr.  Smith  pn^xnea  to  apply  to  tillage  land  uoder  hit 
improTed  method  o(  conTeyaooe. 

The  proposition  at  fifat  is  elartling,  and  may  avaken  incredu- 
lity. I  can  only  say  that  the  plan  is  proposed  and  approred  by 
men  of  as  much  engiaseruig  ikill,  and  of  as  much  practical  ezpe- 
riance,  as  ai«  to  be  found  in  the  world.  It  certainly  should  not 
be  condemned,  onhaaid,  in  a  day  when  cities  are  erery  when 
lighted  with  biasing  air ;  infonnation  is  communicalad  hundreds, 
and  soon  will  be  thousands,  of  miles,  instantaneously,  by  naeaBS 
of  electricity ;  and  men  are  conreyed  from  otM  and  of  a  conti- 
nent to  another,  orer  wide-spreading  lands,  and  hearing  and 
boisterous  oceans,  with  the  swiftness  of  a  swallow's  iigbt,  imdaf 
the  wings  of  a  steam  dr^on. 

Having  now  tnated  at  huge  some  of  the  piomineot  operations 
in  English  husbandry,  I  shall  proceed  to  speak  ot  othat  foiata 
iax  thair  managanwot,  which  demre  attMilioiL 


or.— THE  ROTATION  OF  CROPS. 

The  rotation  of  crops  imjdtes  the  alternation  or  i 
of  different  crops  on  the  same  land.  It  is  well  aaoertained  by 
fiequent  and  long  experience,  that  where  the  same  cultirated 
erop  is  fieqaently  repeated  on  the  same  land,  and  allowed  to  per- 
fect itself,  its  product  will  be  diminished,  and  in  some  cases  will 
fiul  alb^ther.  The  grasses  would  seem  to  preaent  an  exception 
in  this  ease ;  but  they  are  commonly  mowed  or  depastured,  and 
so  do  not  ripen  their  seed.  Where  grasses  procDed  to  perfection, 
certainly  it  may  be  said,  in  respect  to  many  of  thera,  that  they 
•re  subject  to  the  same  rule.  Forest-trees  likewise  may  be  con- 
sidered as  forming  an  exception,  though  it  must  be  remembered 
that  they  supply  their  own  nutriment  from  the  decay  of  their 
own  foliage,  and  that,  although  they  bear  fruit  wbUe  young,  yet 
diay  are  many  yeara  in  reachii^  a  perfect  matority ;  and  even 
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io  reapect  to  foreat^tnes,  nature,  in  many  caaas,  oleaily  indiciitaa 
the  oecessUy  of  a  change  of  production,  in  that  where  you  cat 
down  a  forest  of  oak,  it  is  unially  follow«d  by  a  gtowth  of  pine, 
and  where  you  lemove  a  forest  of  pine,  Ihore  will  spring  up  n 
growth  of  oak;  the  soft  and  the  hard  woodi  thus  alternating  with 
each  other. 

Sometimes  it  is  found  that  the  substitution  of  a  single  differ- 
oit  crop  is  sufficient  to  prepare  the  land  for  the  repetition  of  the 
former  one.  In  some  cases,  the  crop  can  be  repeated  with  ad- 
vantage after  an  interval  of  two,  three,  or  more  years.  In  some 
instaacea,  the  laud,  if  left  to  itseJf,  or  what  is  called  a  nalud 
faUovt,  becomes,  after  a  year  or  more,  prepared  for  the  repetition 
of  the  first  crop.  The  regular  and  (dutiful  manuring  of  the 
land  will  enable  the  land  to  bear  the  repetition,  though  there 
are  cases  in  which  even  this  ceases  to  restore  the  land  to  its 
former  condition.  It  is  found  likewise  that  crops  of  the  same 
fomily,  thoogh  not  of  the  same  kind,  will  not  follow  each  other 
to  advantage.  Thus  the  cereal  grains,  wheat,  rye,  bariey,  and 
oats,  are  cot^idered  improper  to  follow  eaeh  other  in  immediate 
succession.  The  English  divide  their  crops  into  two  kinds,  white 
and  green  crops.  The  grain  crops  are  white  crops ;  the  green 
crops  are  the  esculent  vegetablea,  such  as  turnips,  ruta-boga  or 
swedes,  carrots,  parsnips,  beets,  cabbi^es,  peas,  beans ;  although 
the  two  latter,  which  are  cultivated  for  their  seeds,  would  seem 
more  properly  placed  among  the  white  crops.  There  is,  how- 
ever, auother  distinction  between  the  narrow-leaved  and  the 
broad-leaved  plants,  which  is  to  be  considered  in  this  case.  The 
narrow-leared  ]4ants,  such  as  the  grains  and  grasses,  receir* 
their  nourishment  mainly,  as  is  supposed,  from  their  roots,  whieh 
are  numerous  and  fibrous ;  the  broad-leaved  plants,  such  as  tnr^ 
nips,  cabbages,  beaiu,  and  peak,  and  the  clovers,  receive  their 
nouri^ment  chiefly  from  the  atmosphere,  and  do  not  themfora 
•o  sererely  tax  the  soil.  'Hiis  difference,  it  is  supposed,  allows 
of  one  of  diese  crops  being  alternated  with  the  other  without 
prejndice  to  either.  I  am  giring,  in  this  case,  the  theory  of 
odiers,  which  certainly,  to  a  casual  obserrer,  seems  plausiUe 
enough.  I  trust  I  may  be  allowed  to  demur  to  it,  or  at  leatf  I0 
hold  my  judgment  in  suspenae,  becanse,  to  my  mind,  the  jatoei 
is  wanting.  It  remains,  in  my  opinion,  yet  to  he  establidiad 
that  any  plants  receive  their  Doorishnient  through  their  learea. 
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It  would  be  pcesomptuoui  to  pronounce  it  impoMiUe,  bat  the 
proof  does  not  appear  conclusive.  Two  other  thetnies  bare 
been  suggested  to  account  for  the  necessity  or  expediency  of  un 
dtematioQ  or  chai^  of  crop.  The  first  is,  that  every  plant 
throws  ont  from  its  roots,  as  ezerunent,  that  which  is  iinfavoi»- 
ble  to  the  growth  of,  or  poisonous  to,  any  plant  of  the  same  kind 
that  may  succeed  it,  but  which,  on  the  other  hand,  may  be  faviw- 
able  to  the  growth,  or  be  the  proper  food,  of  a  plant  of  another 
kind.  It  is  maintained,  that  by  the  cultivation  of  another  kind 
of  plant,  of  different  wants  from  the  former,  this  paniicious  excre- 
nent  is  used  up ;  or  even  by  the  suspension  of  cultivation,  by 
what  is  termed  a  naked  fallowi,  by  the  stirring  or  ploughing  of 
the  ground  without  cultivation  of  any  crop,  this  o^nsive  maltar 
is  destroyed,  and  the  former  plant  may  be  again  successfully 
cultivated. 

The  second  opinion  is,  that  different  kinds  of  crops  make 
demands  of  different  elements  from  the  soil ;  that  the  cnltivatioo 
of  a  particular  crop  tends  to  exhaust  the  soil  of  the  ingredienu 
or  elements  which  it  particulariy  requires;  that  this  element 
may  be  sometimes  artificially  supplied  by  manuring ;  or  that  the 
land  being  suffered  to  remain  without  cropping,  or  by  a  succes- 
■ion  of  differeot  crops,  nature  itself  will  provide  for  a  renewal  of 
llie  deficient  or  exhausted  element.  The  former  theory  is  in  a 
groat  measure  abandoned ;  the  latter  is  the  prevalent  opinion 
with  those  who  claim  a  right  to  speak  with  authority. 

The  latter  theory,  however,  is  not  without  some  difficulties  or 
exceptions.  Onions,  for  example,  are  cultivated  successfully, 
year  after  year,  on  the  same  land,  from  preference,  because  tt  is 
found  that  the  lon^r  the  land  has  been  accuAomed  to  this  crop, 
the  more  favorable  does  it  become  to  the  growth  of  it.  I  have 
known  cases  in  which  Indian  com  has  been  successfully  culti- 
vated forty  years  without  interruption  on  the  same  land.  A 
distinguished  agricultural  traveller  and  observer,*  says  that  be 
has  seen,  "in  the  table  lands  of  the  Andes,  wheat  fields  which 
had  yielded  excellent  crops  annually  fw  more  than  two  centu- 
ries ;  and  that  potatoes  may  c(Hne  t^iain  and  again  upon  the 
same  soil;  they  are  incessantly  cultivated  at  Santa  F6  and 
Qnito,  and  nowhere  are  they  of  better  qoality," 

■  Bonadngaiilt 
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In  all  tbess  easei,  «4iklk  seem  to  niiitate  against  a  dteorf 
petfectly  laCional  in  itaalf,  there  ouy  be  circuauUQcea  und»- 
tected  01  unobierTed,  whicb,  if  known,  would  fully  explain  the 
exception.  I  do  not  mean  to  deny  this  theory,  and  certainly  not 
to  throw  any  discredit  upon  the  aid  which  scidnce  may  give  to 
agriculture  ;  but  these  matters  are  not  so  simple  as  we  are  di»- 
posed  to  think  them. 

The  confidence  and  piemmption  of  knowle^  abate  the 
daaire  of  further  attainment,  and  lemore  the  Btimulanta  to  io- 
qoiry.  Science  has  yet  a  great  work  to  perfom  for  a^iouUura ; 
and  when  chemistry  can,  by  analytical  examination,  show  pre- 
cisely what  is  wanted  in  any  pwtictilBr  soil  for  the  growth  ot 
any  particulv  crop,  and  how  it  may  be  supplied,  we  dull  haH 
the  discovery  as  one  of  the  higher  importaoce,  and  the  nobleal 
triumph  which  it  can  achieve.  We  believe,  at  least  we  c<m- 
fidently  hope,  that  this  may  be  done.  We  know  what  has 
been  promised  in  this  matter,  and  wait  patiently  its  fulfilment 
Agiiculttue  will  then  be  reduced  to  a  system  of  rules  so  simple 
and  exact  that  the  plainest  mind  cannot  mistake  the  ooiuse  te 
be  ptusued. 

At  present,  we  must  be  guided  by  practical  expwienoe.  Most 
crops  am  found  te  diminish  in  their  yield  the  more  freqaantly 
they  are  repeated  m  immediate  suooessioa  upon  the  same  land. 
MaMuing  for  evwy  crop  will  not  always  prevent  this,  although 
it  will  commonly  do  it  whne  an  ample  supply  is  Is  be  had. 
dome  craps,  it  would  seem,  will  bear  a  repetition  mtieh  less  em- 
inently tfasn  others.  Red  cbver  bears  to  be  repeated  only  ones 
in  four  or  six  years,  and  some  &rmerB  would  inttoduce  it  into 
the  course  of  crops  only  onoa  in  twelve  years ;  yet  here  we  ass 
not  without  dissent,  for  an  experienced  and  obaerriag  farmer 
says,  it  may  be  cultivated  as  often  as  we  please,  provided  the  soil 
is  sufficiently  eonaolktalod.  Flax,  it  ia  eooslw^y  said,  cannot 
he  ■uecesafnlly  eollirated  ofiener  them  once  in  five  years  ;  yet  in 
one  ci  the  coonties  of  New  York  they  cultivate  it  with  advan- 
tage every  other  year,  and  the  experiment  in  Ireland  has  been 
equally  successful.  There  cwmot,  however,  in  spite  of  these 
exceptions,  remain  a  doubt,  that,  in  the  present  state  of  agriciil- 
tural  knowledge,  there  should  be  an  alternation  or  rotation  of 
nope,  as  the  surest  mode  of  obtainiog  the  la^st  product  firom 
Ae  ground,  and  of  keeping  up  the  cimditioa  of  the  soil.  I  have 
15  • 
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known  rye  sowed,  year  after  year,  on  the  nine  land,  for  a  lei^th 
of  time,  with  a  coiutaiitly-im[voTing  }ffodact ;  bat  in  this  caas, 
clover  was  alwayi  sowed  with  the  rye  ;  and  thia  dover,  in  a  Mate 
of  luxuriaDce,  was  alwayi  turned  in  by  the  plongh  with  the  rye 
atubble,  or,  as  it  is  here  termed,  "  smothered,"  preparatory  to  the 
land's  being  again  sown  with  rye. 

One  great  object  in  any  rotation  of  crops,  which  might  be 
adopted,  riionld  be  to  make  the  intennediate  ctop,  which  ia  sap- 
poeed  to  be  fed  upon  the  laud,  prepare  the  land  for  the  crap, 
which  is  to  follow.  Thos  it  is  that  a  green  crop,  which  is  nw- 
mired,  will  itself  do  much  in  maouring  the  land  for  a  white  crop. 
While  the  amount  of  manure  which  is  applied  to  a  green  crop 
c«i  hardly  be  excessive,  the  same  mannre,  if  ^)plied  to  a  whits 
crop,  would  be  likely  to  increase  the  straw  at  the  expense  of  the 
grain,  and  render  its  growth  so  luxuiiant,  or,  if  the  twm  be  allow- 
^le,  so  plethoric,  that  it  would  be  liable  to  disease  or  blight,  or 
to  petidi  by  being  lodged. 

The  course  of  crops  varies  in  different  localities,  according  to 
the  nature  of  the  soil  and  the  climate  ;  and  the  kinds  of  cro^ 
grown  depend  likewise  much  upon  local  ciicnmstancea,  sncsh  as 
the  vicinity  of  a  market,  and  the  demand  which  that  market 
creates.  The  most  common  rotation,  and  that  which  goes,  by 
way  of  emicencB,  by  the  name  of  the  Nor/oik  ayxtom,  ia  called  a 
faunhifi  rotation,  and  consists  of,  1st  year,  turnips ;  2d,  batiey ; 
3d,  clover  ;  4tb,  wheat.  In  this  case,  there  is  usually  but  one 
mannring  or  dunging  for  the  course,  and  that  is  gireo  to  the 
tnmips.  But,  then,  under  the  best  hnsbandry,  the  tomipe  are 
fed  to  sheep  which  are  folded  upon  the  land,  the  tnmips  general- 
ly being  cnt  and  given  to  them  in  troughs,  the  fold  being  formed 
of  huidles,  and  changed  frequently ;  and  the  clover  likewise  is 
fed  upon  die  ground  by  sheep.  The  wheat  and  the  barley  go 
to  market ;  and  the  straw  is  reserved  for  feeding  and  for  litter  in 
the  bam-yards  and  stalls.  On  an  English  farm,  no  straw  is  ever 
suffered  to  be  sold  or  carried  off  the  place,  unless  an  equivalent 
in  dni^  or  other  manure  is  brought  on.  In  some  parts  of  Kent, 
it  is  stated  that  wheat  and  beans  are  altwnated  continuaUy.  Ob 
a  fona  in  Gloucestershire,  much  celebrated  for  its  good  manage- 
ment, turnips,  potatoes,  and  wheat,  constitute  the  alternation  of 
crops,  though  sometimes  a  crop  of  vetches  or  rape  intorvenes, 
which  is  fed  off  upon  the  land.     In  this  case,  a  great  deal  of 
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numme  is  pandiased  and  brought  upon  the  land.  In  some 
places,  in  the  county  of  Kent  for  example,  a  six  years'  course  is 
Kcommended :  thus,  Ist,  swedes,  [rata  baga,]  well  manaTed,  and 
fed  off  with  sheep,  vho  at  the  same  time  have  a  plentiful  allow- 
•twe  of  oil  cake,  than  which  nothii^  contributes  more  to  the 
enriching  of  the  manure ;  2d  year,  barley  or  oats ;  3d,  clorer ; 
4tb,  wheat ;  6th,  peas  or  beans  ;  6th,  wheat.  In  this  case,  tfie 
wheat,  tfie  b«aii8,  and  the  peas,  hare  a  dressing  of  dang ;  and  in 
•onto  cases,  in  the  third  year,  beans  are  substituted  for  cloTer  ; 
and  in  the  fifth  year,  clover  for  peas  and  beans. 

"  On  land  of  a  aeeoad  rate  quality,  the  five-field  course  ia  com- 
mon :  1st,  turnips ;  2d,  barley ;  3d,  clover ;  4th,  wheat ;  6th,  oat& 
This  ia  found  to  bring  the  clover  tilth  too  often;  to  remedy 
which  the  following  course  is  sometimes  adopted :  1st,  turnips ; 
8d,  barley ;  3d,  half  clover,  half  peas  or  tares  ;  4th,  half  wheat, 
half  oats ;  Stb,  half  oats,  half  peas.  This  brings  the  clover 
round  only  once  in  ten  years,  when  the  crop  becomes  mocb 


A  very  experienced  fanner  has  been  kind  enough  to  commu- 
nicate to  me  what  he  deems  an  el^ibie  rotation  for  a  "  farm,  of  a 
heavy  soil,  varying  &om  four  to  eight  inches  in  depth,  resting 
on  a  stiBtum  of  strong  brick  clay  from  two  to  three  feet  in 
thickness,  the  substratum  being  the  red  crumbly  or  dried  mar), 
intermixed,  in  some  places,  with  thin  slaty  stone,  and  containing 
occasionally  gypsum.  All  the  arable  land  has  been  drained  with 
tiles,  in  the  furrows  or  divisions  of  the  land,  which  vary  from 
fire  to  nine  yards  in  width,  about  eighteen  inches  deep.  The 
c(M  springs,  pressing  beneath  die  stcatom  of  clay,  in  the  greater 
part  of  the  &xm,  have  been  cut  off  in  an  effectual  manner  by  a 
few  large  onder-drains,  varying  from  ten  to  sixteen  feet  in  depth. 
About  half  the  arable  land  is  considered  to  be  totally  tmfit  for 
the  growth  of  turnips  ;  on  the  other  half  the  coltivation  of  tur- 
nipH  has  for  several  yaais  been  part  of  the  rotation,  and  lately 
with  considerable  success,  for  the  purpose  of  carting  off  into  the 
fenn-yarda  and  posture-grounds ;  but  no  part  of  the  land  ia  dry 
enough,  or  properly  calculated  for  feeding  off  the  turnips  with 
sheep." 

Each  division  of  the  farm  consists  of  twelve  fields  or  enclo- 
■ores,  and  is  worked  on  a  double  rotation  of  six  years.  The 
rotation  has  been,  Ist,  common  turnips ;  2d,  barley ;  3d,  white 
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clover  and  r^e  grass,  pastured ;  itb,  ditto  ;  6th,  wheat ;  6tfa, 
vinter  tares ;  7th,  Swedirii  tuintpa ;  8th,  bariey ;  9th,  red  cUmr ; 
10th,  Tbeat ;  llih,  beans ;  ISth,  wheat. 

In  this  case,  the  tumipi,  the  first  year,  we  mamued  with  tea 
tvo-faoi-Be  cart-loads  of  maauie  to  the  acre,  well  tuned  in  in 
the  spring.  The  crops  of  the  third  and  fourth  year  are  fed  off 
by  sfaeep  on  the  land.  The  sixth  year,  the  tares  havs  a  modw- 
■te  diesaiag  of  numore.  The  seventh  year,  the  Sw«dish  turnips, 
besides  twelve  two-horse  loads  of  maaure,  have  moewiae  a^^ied 
forty  bushels  of  a^es  and  bone  dust.  The  oiath  year,  a  slight 
dressing  of  maaore  is  aj^ed  to  the  laod  aAer  the  first  crop  is 
taken  off  for  soiling.  The  eleventh  year,  the  land  is  mannrad 
with  seven  or  ei^t  two-horse  cart-loads  of  maours,  ^plied  be- 
fore sowing  in  tbe  spring. 

The  rotation  of  crops  purffied  by  Mr.  John  Uortoo,  m  the 
Whitfield  Example  Cum,  which  I  had  tiie  pleasure  of  visiting,  is 
fer  a  clay  soil,  as  follows :  1st  year,  swedes  and  nungel-win^ 
zel ;  3d  year,  wheat  and  beans ;  3d,  clover ;  4th,  wluat  aod 
«sts,  that  is,  part  of  the  laod  in  eadi ;  5th,  veCehes,  rye,  eaily 
turnips ;  flth,  wheat 

On  a  sandy  soil,  Uie  toUtion  is  aa  follows :  Ist,  swedes  and 
mangei-wurzel ;  Sd,  bsrley ;  3d,  dover ;  4ib,  oats ;  6th,  c^>- 
bage,  potatoes ;  6tfa,  wheat. 

On  a  limestofw  soil,  1st  year,  rye  and  tuimps ;  2d,  barley ; 
3d,  clever;  4lfa,  oats;  6th,  tsmips;  6th,  wheat 

I  do  not  deem  it  neoessary  to  cite  any  more  ezamj^ea  of  the 
fotation  of  crops ;  and  my  object  has  bean,  not  to  prescribe  any 
particular  rule  of  managemeot,  bat  merdy  to  illustrate  tbe  ptac- 
tiee  which  prevails  here.  How  lar  it  would  be  d^ble,  et 
adapted  to  the  eonditien  of  agriculture,  in  tbe  United  States,  is 
-quite  another  queetion,  and  moat  receive  a  very  difitnent  aasv<r 
in  different  localities.  Many  of  the  crops  which  are  eultivat«d 
here  are  not,  within  my  knowledge,  cultivated  at  aU  in  the  Utii- 
ted  States,  such  as  vstcbes  or  tares,  though  i  have  myself  triad 
them  upon  a  small  scale,  and  have  known  one  or  two  farmers  to 
experiment  npon  them  in  the  same  way ;  and,  in  the  next  place, 
there  is  here  an  incapacity  to  grow  a  crop  which  is  conunon  with 
us,  —  tbe  maize,  or  Indian  corn, — a  crop,  which,  in  my  honest 
opinion,  ail  its  uses  being  considered,  is  the  most  valuable  pvod- 
Bct  that  ever  came  out  of  tbe  ground. 
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Tbe  examples  which  I  hare  giren  Till  serve  lo  illustrate  the 
sjntematie  form  in  which  agriculture  is  pursued  here.  Accordr 
ing  to  the  rotation  detenained  on,  the  fium  is  divided  into  por- 
tioDs,  and  each  one  comes,  ia  its  turn,  into  a  regular  course  of 
oroppii^.  With  the  teotuit  faraierB,  this  is  not  a  matter  of  choice;, 
but  is  commonly  strictly  prescribed  in  the  lease,  and  is  not  suf- 
fered to  be  departed  ttom.  The  great  principles  of  cultivatioo 
sad  management  which  they  suggest  must  be  obvious ;  first,  that 
a  r^iular  change  <tc  rotation  of  crops  is  always  advisable  in 
order  to  secure  the  lai^est  piodoct  btaa  the  land ;  next,  that  the 
white  and  the  green  crops  should  alternate  with  each  other ;  that 
two  white  crops  should  not  follow  each  other,  and  seldom  two 
green  crops ;  that  the  manure  riiould  be  applied  for  the  green 
crops,  and  that  the  green  crops  should  always  be  consumed  by 
stock  upon  the  farm  ;  afid,  where  the  nature  of  the  land  admits 
of  it,  by  stock,  sheep  in  particular,  folded  upon  the  land  which 
it  ia  desired  to  put  into  a  condition  for  a  grain  crop. 

Formerly,  it  was  deemed  indispensable  to  introduce  into  the 
course  what  is  called  a  nakod  fallow,  in  which  a  season  was  lost ; 
for,  though  the  land  was  cultivated,  no  crop  was  grown.  This 
was  done  for  two  reasons  —  first,  because  it  was  supposed  that,  in 
a  course  of  cro[^ing,  the  land  occasioo^ly  required  rest ;  but 
secoudly,  with  a  view  of  exterminating  the  weeds,  or  noxious 
pbnta  with  which  the  land  was  infested.  The  former  doctrine 
is  now  exjdoded,  and  it  is  considered  that,  by  the  substitution  of 
a  dififerent  crop,  the  land  may  be  occupied  continually ;  and 
clover  crops  by  their  tap-roots,  and  all  crops  which  are  fed  and 
expended  upon  the  land  on  which  they  are  grown,  so  far  from 
being  considered  as  exhausting,  must  be  regarded  as  enriching 
crops.  The  second  reason  for  a  fklJow  must  be  admitted  to 
have  much  force.  The  degree  to  which  many  fields  here  are 
infested  with  weeds,  with  charlock,  dock,  poppy,  and,  above  all, 
with  twitch  grass,  (friHeum  repens, )  ia  most  remarkable ;  and  the 
latter,  [nopagatiog  itself,  as  it  does,  from  even  the  smallest  fibre 
m  joint,  caxmot  be  got  rid  of  without  extreme  pains,  by  harrow- 
ing, grabbit^,  and  picking  it  out  by  forks  and  by  hand.  On  a 
piece  of  ground  under  the  process  <^  being  cleaned  I  have  seea 
Ae  collected  heaps  of  it  as  thick  and  laige  as  haycocks  on  a 
nevly-inown  field.  A  hoed  crop,  of  course,  jvesents  an  opportu- 
nity of  cleaning  the  ground  as  effectually  almost  as  a  naked 
laUow. 
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It  will  be  foe  the  faraum  in  the  United  St«t«s  to  cotuider  bow 
far  the  lot^cm  of  cropi  deseirei  thaii  utention,  and,  if  any  par- 
ticular coiuie  be  sdopted,  what  ie  best  suited  to  their  particular 
oondition  or  locality.  The  same  course  is  obviotialy  not  alike 
adapted  to  soila  of  different  character,  or  to  [daces  varying  in 
climate  and  in  their  demands  for  particalai  articles  of  produce. 
I  am  quite  aware  that,  at  prosent,  in  the  United  States,  there  axe 
few  examples  of  what  may  be  called  a  systematic  agriculture ; 
and  in  many  parts  of  the  conntry,  especially  in  the  new  states, 
where  the  virgin  soil  is  unexhansted,  and  in  some  cases  its  exu- 
berant riches  would  seem  almost  inexhaustible,  —  for  in  ports  of 
the  western  tarritwiea,  in  the  prairies  and  bott<Hn  lands,  I  have 
seen  the  rich  aUnvial  soil  exposed  to  the  depth  of  eighteen 
feet,  — it  would  sssm  to  be  of  little  consequence  to  present  gen- 
eraliona  by  what  course  the  land  riiould  be  cultivated.  Bot  to 
the  perfection  of  the  art  of  agricaltore,  to  the  re^zatioD  of  its 
greatest  products,  and,  above  all,  to  the  attainment  of  that  great 
point  of  good  husbandry,  the  obtaining  of  the  largest  and  most 
profitable  return  &rom  the  land  at  the  least  expense  of  labor,  at 
the  least  injury  to  the  soil,  and,  as  it  may  be  hoped  in  many 
cases,  with  an  actual  benefit  or  improvement  to  the  soil,  without 
doubt  an  exact  system  of  cultivation  and  a  regular  coarse  of 
erops  will  be  found  indispensable.  The  climate  ot  England  and 
the  southern  parts  of  Scotland  presents  advantages  which  we  in 
the  Northern  and  Middle  States,  perbaps  in  most  other  parts  of 
the  United  States,  cannot  enjoy.  The  mildness  of  the  winters 
here  enables  them  to  fold  their  sheep,  and  to  feed  the  crops  to 
them  in  the  fields  where  they  grow,  daring  any  part  of  the  sea- 
son. In  very  rare  instances  are  the  sheep  ever  housed,  or  even 
sheltered  or  jwotscted ;  and  in  many  parts  of  the  country  the 
toroips  are  eaten  by  the  dieep  where  they  grew,  or  are  pulled 
as  they  are  wanted  and  given  to  them  in  the  fold.  Where  this 
is  not  the  case,  the  turnips  are  either  pitltd  or  ^Mtd  where  they 
grew.  To  "  pit "  them  is  to  place  them  in  heaps  in  the  field,  some- 
times digging  a  hcde  of  a  foot  deep  to  receive  them,  and,  aft«r 
bringing  as  many  loads  to  the  he^  as  is  deemed  ccmvenient  or 
proper,  shaping  the  pile  like  the  steep  roof  of  a  hoose,  and,  after 
patting  on  a  layer  of  straw  over  the  turnips,  adding  to  this  a 
layer  of  dirt  of  a  sufficient  thickness  to  secure  them  from  frost 
To  "  place  "  the  turnips,  is  to  pull  two  rows  of  tunijpa,  and,  witb- 
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out  retuonng  the  tops  oi  the  esrth  from  the  bottoms,  to  place 
them  close  on  each  side  of  the  intermediate  row  that  is  left  in 
the  gromid.  A  ploojh  is  then  pe«aed  dovm  on  each  side,  and 
the  whole  are  covered  by  the  earth  being  turned  upon  them. 
These  are  secured  from  tiott,  and  are  accessible  at  ptaasure 
through  the  winter,  and  given  to  the  stock  as  wanted. 

My  own  ctmrictioD,  and  that  founded  upon  no  little  personal 
eii^Mrience  and  observation,  is,  that  the  fantaeis  in  the  United 
States,  where  circumstances  favor  it,  would  find  a  great  ad- 
vantage in  growing  esculent  vegetables  for  their  stock,  especially 
tomipe,  swedes,  and  mangel-wurzel ;  and  where  these  are  prop- 
erly pitted  in  the  fields,  they  may  be  preserved  from  the  most 
severe  frosts,  and  at  the  same  time  be  accessible,  in  the  coldest 
weather,  at  the  southern  end,  which  may  be  secured  by  bundles 
of  straw,  to  be  removed  and  replaced  at  pleasure.  Tlut,  during 
ear  long  winters,  a  supply  of  such  vegetables  would  very  moeh 
conduce  to  the  health  and  comfort  of  onr  stock,  that  they  would 
be  found  most  valuable  £»  cows  in  milk  and  in  calf,  and  for 
fatting  cattle  and  sheep,  is  certain  ;  and  the  cnltivatitai  of  them 
wonld  yield  an  ample  profit,  and  the  return  of  manure  from  the 
coasomption  of  them  upon  the  farm  would  prove  moat  valuable. 
In  this  way,  likewise,  the  straw  of  the  fann  would  be  converted 
mto  lich  manuie. 

It  will  be  observed  that,  in  any  rotatioB  of  crops  to  which  I 
have  referred,  there  is  little  provision  for  hay.  Comparative, 
Tsery  little  hay  is  grown,  excepting  for  market,  or  for  the  Iummb 
4D  a  Jaim  ;  snd  what  is  grown  is  husbanded  with  the  most  ex- 
emplary care  —  with  a  care  which  wonld  much  astonish  many  of 
«or  farmers,  whose  habits  in  this  respect  are  extremely  wastefuL 
On  many  farms  there  are  meadows  in  permanent  grass ;  eom* 
portion  of  the  clover  crop  is  usually  dried  and  cured  ;  and  when 
rye  graee  forms  a  part  of  the  rotation,  it  is  almost  always  con- 
TBrted  into  hay.  The  main  dependence  for  the  stock,  with  the 
exc^ions  above  named,  is  upon  the  esculent  vegetables  and  the 
itmw.  As  soon  as  the  spring  advances,  there  is  a  aapply  of  rye 
Mwn  for  the  purpose  of  being  fed  green  to  the  stock,  or  of  win- 
ter vetches,  and  the  farm  horses  are  usually  soiled  throa^  the 
aommer  upon  the  latter  crop,  of  which  I  shall  presently  give  a 
more  particalar  account 
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CT.  — BOILING,  OK  HOUSE  FEEDING. 

Tbx  jHvctica  of  soiling  stock  pnTsilt  to  boom,  bat  not,  within 
my  observation,  to  a  great,  extent  in  England.  The  soiling  of 
stock  imfJies  the  keeping  of  them  in  stables  ot  yards  all  the 
season,  and  bringing  to  them  green  feed,  when  it  is  to  be  ob- 
tained, eut  ftesb  from  the  fields.  I  have  not  been  able  to  get 
that  exact  iofonnalion  on  the  subject,  which  I  should  have  de- 
siied  ;  and  perhaps  it  would  be  vain  to  look  (ot  it. 

Work  horses  are  almost  uniTersally  soiled  in  England  upoa 
ekiver,  rye  grass,  rye,  retches  or  tares,  or  rye  and  vetches  sown 
together.  These  are  sown  expressly  for  this  purpose.  The 
horses  are  frequently  kept  upon  them  without  any  additional 
feed  ;  but  when  on  the  road,  or  when  the  laim  work  is  severe, 
tbey  require  grain  of  some  sort  in  addition. 

Sheep,  as  I  have  before  said,  which  are  in  a  course  of  f*bp»- 
lation  for  the  market,  and  sometimes  store  afaeep,  especially  those 
which  have  lambs  by  their  aide,  that  are  destined  for  market, 
are  folded,  and  the  tares  cut  green  and  conveyed  to  them,  whick 
may  be  considered  as  soiling.  A  la^e  stock  on  Lord  Hathw- 
ton's  admirably  managed  farm  at  Teddesley  Park,  in  Stafford- 
shire, are  soiled ;  and  theii  good  condition  evinced  the  excellent 
cate  which  was  taken  of  than.  In  many  cases,  in  small  hold- 
ings, I  hare  found  the  system  pursued  with  great  success.  On 
Lord  Qosford's  estates  in  Ireland,  under  the  judicious  and  excel- 
lent care  of  Mr.  backer,  who  has  the  superintendence,  as  he  in- 
formed me,  of  several  hundreds  of  tenants,  (such  are  the  subdivia- 
ions  of  estates  in  that  country,)  I  foand  thatatnongmany  of  these 
small  tenants  he  had  inboduced  the  practice  of  soiling  their 
cows.  Several,  whom  I  visited,  were  keeping  in  good  health, 
and  with  great  advantage,  three  or  four  cows,  where  formerly 
they  kept  but  one,  and  that  one  in  a  half-starred  condition.  It 
is  said  that  in  Ireland  a  cow  is  sometimes  recommended  for  her 
capacity  of  getting  her  own  living  by  leaping  hedge  and  ditdi, 
and  foraging  any  where  at  her  pleasure.  Under  a  system  of 
soiling,  that  branch  of  her  education  might  well  be  dispensed 
with,  much  to  the  adrantage  of  the  peace  of  the  neighborhood. 

That  a  great  saving  of  food  is  effected  by  soiling  there  can 
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be  no  doubt ;  no  one  Tstes  it  at  less  than  tvo  to  one ;  many  sajr 
tbal  three  aaimals,  some  asaert  with  confidence  that  four  ani- 
duiIb,  can  be  well  kept  upon  the  produce  of  land,  if  soiled,  where 
not  more  than  one  could  be  kept  if  depastured.  The  difference, 
DDdoubtedly,  in  this  respect,  is  very  great  in  favor  of  soiling ; 
bat  its  expediency  upon  ibe  whole,  in  any  given  case,  will  be 
affected  by  a  variety  of  local  circumstaacea. 

The  soiling  of  work  horses  on  a  farm  is  always  to  be  advised. 
They  require  the  most  particular  superintendence  ;  but  this  can 
be  given  to  them  only  when  they  are  near  at  hand.  They 
ahottld  be  protected  against  those  extreme  changes  of  tempera- 
tore  frmn  which  they  are  likely  to  suffer  if  turned  into  a  pasture 
at  night  after  a  hard  day's  work.  They  require  to  have  their 
food  prepared  for  and  brought  to  them ;  otherwise  much  of  the 
lime,  which  should  be  given  to  sleep  and  repose,  is  necessarily 
devoted  to  obtaining  their  food ;  and  a  horse  turned  empty  at 
night  into  a  pasture,  will  be  likely  to  pass  a  great  part  of  that 
night  in  ^ting  his  stomach.  The  same  remark  applies  also  to 
woricing  oxen.  It  is  highly  creditable  to  the  English  farmers 
that  their  worit  horses  are  attended  to  with  the  most  particular 
and  faithful  care,  as  to  cleaning,  littering,  feeding,  working,  and 
watering.  I  have  referred  already  to  the  practice  of  one  distin- 
guished farmer,  who  never  allowed  his  horses  to  be  trimmed,  or 
enrried,  or  housed,  against  their  inclination.  He  was  of  opinion, 
Hiat  Nature,  in  this  respect,  was  the  best  guide ;  and  that  she 
gave  the  animals  their  thick  and  matted  coat,  in  winter,  when 
^y  required  it,  and  it  was,  therefore,  wrong  to  deprive  them  of 
it ;  and  in  the  spring  she  took  equal  care  in  divesting  them  of 
the  covering,  which  then  became  oppressive  and  superfluous. 
There  may  be  some  reason  in  this ;  but  whenever  I  see  either 
horses  or  men  in  this  shaggy  and  wild-bear  condition,  I  cannot 
help  thinking  that  nature  may  be  somewhat  improved  upon.  It 
cannot  be  said  of  this  farmer,  however,  that  be  did  not  give  his 
horses  the  opportunity  of  sheltering  themselves  if  so  they  chose ; 
for  he  had  warm  sheds  and  open  stalls,  moat  amply  littered,  to 
which  they  might  have  recourse  at  pleasure.  This  latter  cir- 
eoinstance,  of  leaving  them  loose,  was  a  feature  in  his  manage- 
mnt  much  to  be  commended  ;  for  it  seems  a  great  cmelty, 
though  not  an  infrequent  practice,  to  tie  a  hard-working  horse  in 
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•  clow  box  or  stall,  with  a  sbcnt  halter,  where  he  cannot  stretch 
himself,  nor  lie  down  but  in  a  constrained  po8iti<Hi. 

Nothing,  indeed,  is  mora  renuubble  throughout  England,  aa 
far  as  my  obseiratioo  has  extended,  than  the  can  and  kindneas 
bestowed  opoQ  the  horses  ;  exceptiog  always  the  omnibus  and 
eab  horsea  in  London,  who  seem,  like  galley-slaTes,  to  be  sen- 
tenced to  bard  labor  as  a  poniahment,  ami  the  hunting  horsea, 
who,  especially  in  what  are  called  steeple  cAosm,  which  are  in 
fact  only  trials  of  speed  under  the  most  unfavoraUe  circum- 
stances, are  subjected  to  a  sererity  of  usage  absolutely  barbarous. 
I  had  the  pleasun  of  enjoying  the  hospitality  of  a  family  of 
high  rank,  at  wfaoee  residence  forty  or  fifty  carriage  snd  hunting 
horses  were  kept,  and  where  it  was  the  custom  for  the  priocipd 
members  of  the  family,  and  their  guests,  to  risit,  by  a  corered 
passage  way,  the  stables  late  in  the  ereuing,  to  see  that  every 
thing  was  in  order ;  that  the  grooms  and  their  respective  charges 
were  in  their  places,  and  in  proper  conditum ;  and  that  the  noble 
animals,  who  contribated  so  essentially  to  their  [deasnre  and 
comfort,  were  duly  cared  for.  The  establishment  was  a  model 
of  neatness  and  good  management.  I  hare  had  the  pleasure  to 
find  many  a  &rm  stable,  where  the  comfort  and  health  of  iu 
occupants  were  {wovided  for  with  a  carefulness  equally  exem- 
plary. I  confess  I  never  witnessed  such  kind,  and  only  proper 
care  bestowed  upon  these  noble  animals  without  a  stroug  de^re 
that  some  other  animals  employed  in  the  labw  of  the  farm,  cer- 
tainly not  less  noble,  and  whose  toil  is  equally  severe,  were  the 
objects  of  a  similar  care  and  kindness. 

With  respect  to  the  soiling  of  sheep,  it  could  rarely  be  pno- 
tised  on  any  extensive  plan ;  but  the  folding  of  sheep  for  £titen- 
ing,  and  with  a  view  to  enrich  the  land  in  the  fields,  where  the 
produce  grows,  which  may  be  considered  as  one  form  of  soiling, 
is  universally  jwactised.  Experiments  have  been  made  on  the 
feeding  of  sheep  entirely  within  a  yard ;  and  the  result,  with 
reelect  to  an  emineut  &rmer  in  Yorkshire,  whose  establishment 
I  had  the  pleasure  of  visiting,  seemed  to  show  that  much  waa 
gained  by  this  jxrocesa,  inawnuch  aa  the  animals  consumed  a 
much  less  quantity  of  food,  in  the  proportion  of  30  to  60,  than 
animals  which  bad  a  free  rai^  ;  but  later  experiments,  by  other 
individuals,  do  not  confirm  these  results.    Hr.  Pusey,  f<«  exam- 
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pie,  states,  that  he  "  kept  ten  Down  lambs  in  a  shed,  and  ten  oat 
of  doors,  weighing  each  lot  regularly ;  but  found  the  gain  of 
we^bt  r^her  on  the  side  of  the  lambs  fed  out  of  doon."  It  is 
extremely  diffionlt  to  say  why  one  experiment  succeeds,  and 
another  of  the  same  kind  fails  or  gires  on  entirely  different 
lemlt ;  but  this  is  a  frequent  occurrence,  and  requires  us  to  draw 
conclusions  from  single  or  from  few  facts  with  extreme  caution. 
We  can  {Hesnme  to  be  confidant  only  when  these  focts  are  mul- 
tiplied, and  often  repeated  under  the  same  circnmstaoces,  and 
always  with  the  same  results. 

With  respect  to  the  soiling  of  cattle,  it  is  the  case  with  some 
farmers  that  their  calves  are  never  turned  into  the  field  until 
they  are  a  year  old,  and  that  many  cattle  may  be  said  to  be 
wholly  reared  in  the  stall.  The  fat  stock,  which  are  sent  to  the 
Smithfield  cattle-show,  and  much  of  what  is  designed  for  the 
market,  are  kept  altt^ther  in  the  stalls  or  in  loose  boxes,  as  they 
ire  here  termed. 

In  regard  to  milch  cows  in  the  country,  they  are  commonly 
depastured ,-  but  in  the  la^  dairy  establisfamenta  of  Loudon  and 
its  vicinity,  they  ore  wholly  soiled.  After  being  once  placed  in 
the  stalls,  they  are  never  untied,  excepting  in  some  cases  where 
they  are  loosened  for  the  purpose  of  being  watered,  until  their 
milk  ceases  to  be  sufficient  to  meet  the  expense  of  their  keeping. 
They  are  then  fattened  and  sold  to  the  butcher.  The  feed  is 
cut  and  daily  brought  to  them  in  a  green  state,  sometimes  from  a 
considerable  distance.  In  such  a  city,  cows,  if  kept  at  all,  must 
be  kept  in  the  house ;  and  during  the  season  when  green  feed  is 
attainable,  it  is  of  course  obtained,  for  its  advant^es  in  increas- 
ing the  milk. 

Two  great  advantages  of  soiling  cattle  are,  first,  the  increase 
of  manure ;  and  second,  the  keeping  of  more  cattle  on  the  same 
Und. 

The  increase  of  manure  from  soiling  is  very  far  beyond  what 
would  be  supposed  by  any  one  ikot  experienced.  Where  proper 
provision  is  made  for  this  purpose,  &11  the  manure  of  the  animals 
is  saved,  instead  of  being  left  and  scattered  either  on  the  road 
side,  or  in  the  fields,  to  be  dried  up  by  the  sun,  or  washed  away 
by  the  rain  ;  and  it  is  at  hand  to  be  applied  as  the  farmer  shall 
ehoose.  It  gives  him  an  opportunity  of  cmverting  all  his  long 
litter,  and  the  straw  of  his  farm,  into  the  most  valuable  of  mft- 
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nure,  by  naing  it  aa  an  abaorbent  ibr  a  large  amount  of  tbe  liqiud 
portiona  of  tbe  exctemeats  of  hia  cattle.  It  affords  him  likewiae 
the  power,  by  properly-conatraeted  ^ttera  and  tanks,  of  saying 
hia  liquid  maonre  —  tbe  best  portinn,  if  veil  managed,  and,  ac- 
cwdiug  to  the  estimation  of  many  eminent  farmers,  compared 
with  the  eoUd  portions  of  tbe  maoure,  in  point  of  ralue,  full  two 
to  one. 

The  next  great  advantage  of  soiling  is  the  incraased  stock 
which  may  be  kept  upon  tbe  same  land.  From  the  various 
&cts  which  have  come  under  my  obeervation,  where  the  soil 
is  carefully  and  judiciously  cultivated,  and  duly  manured,  and  a 
proper  rotation  observed,  I  believe  that  on  land  under  artificial 
grass  or  esculent  crops,  three  animals  may  be  soiled  where  one 
only  is  now  grazed.  I  beUeve  this  may  be  done  with  equal  or 
superior  advantage  to  the  health  and  thrift  of  the  animals,  and 
that,  in  most  cases,  the  increase  of  valuable  manure  obtained  in 
this  way,  will  much  more  than  pay  for  any  extraordinary  trouble 
of  attendance, 

Aootber  advantage  is  in  the  saving  of  interior  fences  uptm  a 
farm.  Where  cattle  are  kept  constantly  in  bams  or  yards,  the 
necessity  of  enclosures  is  of  course  done  away ;  and,  separate 
from  the  saving  of  expense  in  the  case,  the  convenience  of  cul- 
tivating in  long  lines  and  open  fietds,  the  saving  of  land,  and 
the  superior  neatness  of  the  cultivation,  are  great  and  obvious 
advantages. 

The  trouble  of  cutting  and  carrying  the  fodder  for  a  lai^ 
stock  presents  to  many  persons  an  insuperable  objection  to  soil- 
ing. This,  however,  must  depend  on  local  circumstances,  whidl 
every  farmer  must  take  into  consideration  for  himself.  WiUiont 
doubt,  in  some  cases  it  might  be  such  as  to  render  the  experi- 
ment ineligible.  The  difficulty  of  finding  a  supply  of  green 
feed  sufficiently  early  in  the  s[»ing,  is  likewise  made  an  objec- 
tion. This  may  be  an  objection  in  many  localities ;  but  in  Eng- 
land proper,  where  an  ample  supply  of  Swedish  turnips,  car- 
rots, and  mangel'wurxel,  are  grown,  and  where  winter  vetches, 
rye,  Italian  rye  grass,  and  lucem,  afford  an  early  cutting,  this 
objection  does  not  apply.  It  has  been  objected  that  cows  soiled 
will  not  give  so  much  milk  as  when  grazed ;  on  the  other  hand, 
tbe  testimony  of  some  individuals,  with  whom  I  have  become 
acquainted,  establishes  Uie  contrary.    At  Teddesley,  in  Sta&rd- 
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shire,  where  a  laige  slock  is  soiled,  the  opinion  ia,  that  the  covs 
do  not  give  so  much  milk  as  when  grazed.  At  Glasnevin,  Ire- 
laod,  the  opinion  of  the  intelligent  saperintendent  of  that  estab- 
lishment is,  that  their  production  of  milk  under  the  soiling  system 
is  much  greater  than  when  grazed.  In  a  trial  lately  reported 
upon  the  comparative  advantages  of  feeding  cows  with  malt  or 
barley  and  other  articles  of  food,  it  was  found  that,  upon  being 
taken  from  the  fields  to  the  stalls,  the  milk  of  these  cows  was 
considerably  increased.  It  is  difficult  to  make  a  comparison  in 
the  case  npon  which  the  matter  may  be  confidently  determined. 
The  quality  of  milk  must,  to  a  d^ree,  depend  upon  the  na- 
ture, and  its  quantity  upon  the  supply,  of  the  food  which  the 
animal  receives.  Some  animals  naturally  and  constitutionally, 
from  pecaliarities  or  cireumstances  which  have  never  yet  been 
explained,  secrete  milk  of  a  much  richer  quality  than  others; 
The  Alderoey  or  Guernsey  cows  are  remarkable  examines  of  this 
kind,  their  milk  being  much  richer  than  that  of  any  other 
breed  of  cows  known.  Yet  that  the  quality  of  the  milk  is  not 
wholly  constitutional,  bat  depends  to  a  considersble  degree  upon 
the  nature  of  the  food  on  which  the  cow  ia  fed,  is  well  established. 
Its  qnantity,  of  course,  depends  upon  the  supply  of  food  which 
the  animal  receives.  It  seems  to  be  determined  by  experiments 
which  have  been  made  here,  that,  of  all  food,  grass  fed  green 
will  prodoee  the  lai^est  secretions  of  milk.  It  is  found,  likewise, 
by  experiment,  that  in  order  to  the  largest  secretions  of  milk,  the 
tampevatme  in  which  the  animal  is  placed  must  be  comfortable  ; 
die  must  be  &ee  from  external  atmoyances ;  and  she  must  be 
"at  ease  in  her  mind."  These  things  being  equal,  it  is  not  easy 
to  see  why,  under  an  ami^e  snpfdy  of  fresh  grass  eaten  with  a 
good  appetite,  there  should  not  be  an  equal  jHoductiou  of  milk  in 
the  stall,  as  in  the  pasture. 

In  illustration  of  some  of  my  remarks,  and  because  I  think  it 
may  gratify  the  curiosity  of  my  readers,  I  will  here  quote  from  a 
report  just  presented  to  Parliament  in  relation  to  the  trial  of  dif- 
ferent articles  of  food  npon  two  cows,  with  a  view  to  determine 
the  result  upon  the  quantity  and  quality  of  their  mitk. 

"  The  intestines  are  the  reservoir  in  which  the  food  is  placed 

fbr  the  purpose  of  being  absorbed  iuto  the  blood.     The  rapidity 

with  which  the  dissolved  or  digested  matter  is  taken  up  mnst,  it 

is  obvious,  depend  upon  the  rate  at  which  the  vessels  destined 
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for  this  purpose  act :  these  being  set  in  motion  by  the  heart,  diis 
again  by  the  nerrouB  system,  and  the  latter  by  respiration,  there 
is  discernible  a  beautiful  chain  of  connection  between  the  oxy- 
gen of  the  atmosphere  and  the  absorbed  food.  If  the  system 
described  were  always  in  equable  movement,  if  no  influences 
were  occasionally  present  to  interfere  with  its  jvoper  equilibrium, 
animals  would  be  in  the  condition  of  plants,  which  possess  ab- 
sorbing apparatus,  but  are  destitute  of  one  powerful  interfering 
agent  in  the  animal  economy ;  this  is  the  brain  and  nervous 
system,  upon  the  condition  of  which  depend  passions  and  emo- 
tions of  the  mind.  It  is  principally  by  the  stndy  of  this  impor- 
tant apparatus  that  we  derive  our  knowledge  of  what  is  pecu- 
liarly termed  the  conaiiiuiitm  of  aoimals.  Without  this  system, 
animals  would  be  merely  chemical  machines,  and  we  might  then 
predicate,  in  every  case,  the  effects  of  particular  influences,  9S> 
one  animal  would  then  diflisr  from  another  merely  in  the  extent 
of  its  mechanism.  This  remark  is  to  be  kept  in  view  in  consid- 
ering the  subsequent  experiments.  The  cows  were  very  di^- 
ent  io  reference  to  their  nervous  condition.  The  white  cow  was 
quiet  and  steady,  generally  eating  equtd  portions  and  prodnciog 
equable  quantities  of  milk.  The  brown  cow,  on  the  contrary, 
was  fitflil  in  her  appetite,  and,  of  consequence,  was  variable  m 
the  amount  of  her  [nroducts.  In  proportion  to  her  weight,  she 
consumed  a  lai^er  amount  of  food  than  her  fellow,  but  always 
afforded  less  milk,  and  a  greater  amount  of  butter.  The  va- 
riable action  of  her  organs  is  well  exhibited  in  the  first  series  of 
tables.  When  at  pasture,  she  had  given  two  pints  less  than  the 
white  cow,  and  immediately  before  the  experiments,  she  gave 
the  same  quantity  as  her  fellow.  On  her  arrival  in  Glasgow,  ha 
milk  greatly  increased ;  but  it  soon  began  to  diminish,  althongh 
the  same  amount  of  food  was  continued.  That  the  change  was 
not  produced  by  any  alteration  in  the  food  is  obvious  from  the 
steadier  result  afforded  by  the  white  cow,  which  was  also  sup- 
plied with  an  equal  weight  of  fodder.  The  amount  of  mi^ 
given  by  the  brown  cow  was  as  much  as  26  lbs.  per  day,  when 
she  was  fed  with  grass,  and  upon  the  same  kind  of  food  the 
quantity  declined  to  22  lbs. ;  while  the  milk  jvoduced  by  the 
white  cow  was,  at  the  commencement  of  the  experiment  with 
grass,  23  lbs.,  and  at  the  termination  of  the  trial  21  lbs. ;  so  that 
there  was  a  falling  off,  in  the  case  of  the  brown  cow,  to  thd 


byGoogIc 


aOILUro,    OB   BOtTBK    FCXIHNa.  187 

Bxtent  of  4  lbs.,  and  with  the  white  cow  only  to  the  amount  of 
Stlba.  That  this  result  was  not  merely  owiog  to  a  deficiency  of 
water  was  proved  by  experiment,  which  gave  the  same  amount 
of  water  in  the  milk  of  both  cows ;  but  the  quantity  of  butter 
'afforded  by  the  brown  cow  amounted  to  11^  lbs.,  while  that  of 
the  white  cow  was  8i  lbs.,  ia  fourteen  days,  from  14271bs.  of 
grass  supplied  to  each  animal.  Again,  when  the  animals  were 
fed  on  steeped  entire  barley,  the  brown  cow's  milk  fell  from  22} 
lbs.  to  17}  lbs.,  while  that  of  the  white  cow's  only  declined  from 
321bs.  to  19ilbs. ;  the  brown  cow  falling  off  to  the  extent  of 
51bs.,  and  the  white  <Hily  to  the  extent  of  2}  lbs.  These  facts 
are  sufficient  to  show  that  the  two  animals  were  constitutionally 
diffecMit.  The  occasional  wild  look  of  the  brown  cow,  her  ten- 
dency to  gore  those  who  approached  her,  her  frequent  startled 
aspect,  all  indicated  a  nerrous  state  of  excitement ;  the  {ffobabla 
cause  of  which  has  been  already  alluded  to.  The  result  of  these 
experiments  seem  to  countenance  the  idea  that,  although  a  hand- 
some external  figtire  is  not  necessarily  an  indication  of  the  high- 
est capacity  in  a  cow  to  produce  millt  and  butter,  yet  that  it  may 
condoce  to  afford  a  steady  snj^y  of  milk,  inasmuch  as  it  appears 
to  indicate  a  proper  relation  between  the  organs.  "  * 

l^hat  stall-feeding  does  not  necessarily  tend  to  reduce  the 
quantity  of  tnilk,  seems  satisfactorily  established  at  the  various 
milk  establishments  which  I  have  visited,  where  it  ia  often 
found  that  the  quantity  ia  increased  by  the  improved  system  of 
feeding  under  which  they  are  placed.  One  milkman,  of  large 
experience,  has  assured  me  that  he  can  almost  at  pleasure,  iii 
some  cases,  increase  the  quantity  of  milk  full  an  c^hth  by  a 
change  of  feed,  as,  for  example,  by  giving  Uiem  an  extra  supply 
of  raw  potatoes  in  addition  to  their  other  food.  In  a  comparison, 
likewise,  between  the  two  modes  of  feeding,  it  must  be  remarked, 
that  cattle  wholly  grazed  are  liable  to  the  changes  made  in  their 
feed  by  the  variations  of  the  seasons,  the  grass  being  at  one  time 
abundant  and  most  succulent ;  at  [mother  short,  or  dried  up  by 
drought.  In  the  stable,  their  feed  may  be  kept  uniform  through- 
out the  season.  Cows,  with  us,  that  are  depastured,  give  a  flush 
of  milk  in  May  and  June,  when  the  feed  in  the  pastures  is  most 
InxturianI,  but  "  fall  away "  greatly  in  their  yield  in  August ; 

Repeat  on  feedioff  CUtI«  ^th  Halt,  1846. 
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from  which  decline  they  but  partially  recover,  when  toroed  into  . 
the  moving  fields  in  September  and  October,  upon  the  after- 
math, or  roven.  Now,  although  they  may  not,  at  any  time,  in 
the  Btall,  gire  as  much  milk  as  when  turned  into  the  pasture 
at  the  very  height  of  the  feed,  yet,  their  keep  being  equal 
throughout  the  season,  the  yield  of  milk  will  be  longer  kept  op ; 
and  the  whole  amoont  given  throughout  the  year  will  probaUy 
be  more  than  that  obtained  from  animals  which  are  whtrfly 
grazed,  and  left  to  encounter  the  vicissitudes  of  the  seasons. 

In  any  sjrstem  of  soiling,  it  would  seem  moet  important  that 
the  animals  should  be  occasionally  tamed  out  into  an  open  yard 
for  some  portion  of  the  day,  as  essential  to  their  health,  rathar 
than  to  remain  tied  in  the  same  position,  as  they  are  compelled 
to  be  in  many  of  the  large  dairy  establishments  in  the  cities,  not 
only  from  one  week  or  one  month  to  another,  but  from  the  bo- 
ginning  to  the  end  of  the  year.  "  It  is  known,"  say  the  com- 
missioners on  the  state  of  health  in  large  towns,  "  that  tubercular 
consumption  is  very  prevaleat  among  the  cows  which  supply 
milk  to  the  inhabitants  of  some  large  towns,  where  they  ar« 
immured  during  part  of  every  year  in  dairies  perfectly  closed ; 
and  which,  being  too  small  for  the  number  of  aoimals  which 
they  contain,  soon  become  filled  with  healed,  vitiated  air,  for 
the  removal  of  which  no  provision  is  made.  This  is  remarkably 
the  case  with  the  cows  belonging  to  the  milkmen  of  Paris, 
which  are  annually  oarried  off  by  consumption  in  considembte 
nombers.  A  confirmation  of  the  influeoee  of  this  cause  is  afford- 
ed by  the  exemption  of  the  horse  from  consumption,  althongh 
firequently  placed  in  the  same  circamstances  with  the  cows,  but 
with  intervals  of  exposure  to  fresh  air,  and  the  enjoyment  of  ex- 
ercise. Where  a  number  of  hones,  however,  are  collected  t(^etfier 
in  ill-ventilated  stables,  they  may  become  consumptive.  A  dit- 
covery  of  this  kind  was  only  lately  made,  as  to  the  effect  of 
defective  ventilation  on  the  cavalry  horses  in  some  of  the  goT- 
emment  barrackB  in  England ;  and  it  is  stated  that  a  saving  of 
several  thousand  pounds  per  annum  was  effected  by  an  easy 
improvement  of  the  ventilation  of  the  barracks  near  the  metrop- 
olis." These  statements  seem  to  me  to  have  a  very  important 
bearing  upon  the  construction  of  our  stables  and  barns,  and  the 
general  treatment  of  our  live  stock.  The  health  of  our  live  stock 
is,  I  fear,  not  sofficiestly  regarded.     I  have  already  alluded  to 
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it ;  but  the  subject  is  of  so  grant  importaDce,  that  I  ma7  be 
allowed  to  raiteiate  107  admonitions.  Though  they  cannot  tell 
their  complaints,  these  are  not  the  less  severely  felt ;  and  the 
animal  constitution  is  liable  to  the  same  iiregularities  within,  and 
to  the  same  injurious  influences  from  without,  in  one  cose  as  in 
another,  in  the  brute  as  in  the  human  animaL 

I  hare  seen,  as  I  have  already  remarked,  several  instances  of 
soiling  in  this  country ;  but,  with  the  exception  of  large  milk 
establishmenla  in  the  towns,  and  one  or  two  large  farms  in  the 
country,  they  bare  been  upon  rather  a  restricted  scale.  I  hare 
Said  that  horses  are  almost  universally  soiled ;  the  same  may  be 
said  of  much  of  the  fat  stock,  which  is  in  preparation  for  an 
early  market,  and  especially  for  the  agricultural  shows.  Fatting- 
sbeep,  in  England,  are  generally  folded,  and  in  most  cases  the 
feed  is  cut  or  pulled  for  them,  and  they  are  fed  from  mangers  or 
troughs.  Other  slock  is  generally  grazed,  as  with  us.  Indeed, 
in  parts  of  the  country,  especially  in  Scotland  and  Ireland,  there 
is  a  large  portion  of  the  country  which  does  not  admit  of,  or 
would  not  pay  the  expense  of,  cultivation,  and  this  is  devoted  to 
grazing,  as  the  only  beneficial  use  to  which  it  can  be  applied. 

I  am  bound  to  say  that  soiling  is  not  universally  approved. 
Mr.  Stephens,  the  eminent  author  of  the  Book  of  the  Farm, 
says  that  he  has  tried  twice  the  experiment  of  soiling  his  horses, 
but  failed  in  both  cases ;  at  one  time  for  want  of  cutting  grass, 
the  second  catting  having  entirely  £u]ed  that  year ;  and  the 
other  time,  for  want  of  straw  for  litter,  until  the  arrival  of  the 
new  crop.*  The  latter  reason  seems  to  me  about  as  appropriate 
and  valid  an  objection  against  soiling,  as  it  would  be  to  have 
said  that  his  experiment  of  soiling  failed  because  he  had  no 
stalls  in  which  to  tie  his  cattle,  and  no  troughs  from  which  to 
feed  them.  Litter  is  indispensable  in  order  to  reap  from  soiling 
all  the  advantages,  which  it  may  afford  in  the  production  of 
manure ;  but  it  is  difficult  to  understand  with  what  jMvpriety 
it  can  be  objected  to  the  practice  of  soiling,  that  it  fails,  when 
that  &ilure  is  not  in  any  way  the  fault  of  the  system,  but 
grows  out  of  the  deficiency  or  neglect  of  him  who  makes  the 
experiment.  The  former  objection  has  a  good  deal  of  force ; 
and  it  would  be  great  imprudence  or  improvidence  to  undei^ 
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Uk«  a  sysMm  of  Boiliog  without  an  amjde  preparatioD  agaitul 
such  coDliDgenciofl.  Mr.  Dickenaon's  experiowDt,  vhich  I  ha?e 
■0  fnllf  detailed  in  a  pcec»diitg  part  of  this  Report,  (p.  161,) 
and  the  experiments  of  the  coT-feeden  near  Ediobuigh,  moot 
clearly  show  what  can  be  done. 

It  does  not  come  within  my  pcorince,  in  this  case,  to  detail 
what  has  been  dona  in  the  United  States  in  the  way  of  soiling. 
The  ezperimeats  of  Joeiah  Quincy,  Esq.,  on  bis  estate  in  Q,iiiney, 
Mass.,  made  with  great  intelligence  and  acuteness,  are  detailed 
most  fully  in  the  B«ports  of  the  Massachusetts  Agricultural  So- 
ciety. I  hare  in  other  publications  referred  to  a  dairy  of  Robert 
Smith,  Esq.,  near  Baltimore,  where  a  hundred  milch  cows  were 
soiled.  Another  similar  establishment  I  have  visited  on  Loiq 
Island,  N.  Y.,  where  an  equal  or  larger  number  of  cows  srs 
soiled.  I  have  likewise,  in  former  reports,  mentioned  the  admi- 
rable experiment  of  a  small  fanner,  in  Waltham,  Mass.,  who,  frtxa 
three  cows  carefully  soiled,  and  allowed  to  recreate  themselres 
for  two  hours  a  day  in  the  barn-yard,  produced  at  the  rata  of 
thirty  pounds  of  butter  per  week,  for  three  months.  But  I  will 
refer  to  some  casea  vhich  have  come  under  my  observation 
here,  always  finding  occasion  to  regret  the  extreme  difficulty  of 
obtaining  from  farmers  in  general  very  exact  accounts  of  any  of 
their  tarming  operations. 

I  shall  give  first  the  experience  c^Mr.  Skilling,  the  intelligent 
and  skilful  manager  of  the  school  fiirm,  at  Glasnevia,  near 
Dublin. 

At  first,  he  was  a  country  schoolmaster,  having  the  manage- 
ment of  fom  and  a  half  acres  of  land.  "  When  I  adopted  the 
house-feeding  system,"  he  says,  "  my  neighbors  laughed  at  me,  and 
predicted  that  my  cattle  would  die ;  others  said  the  cattle  would 
give  no  milk.  I  lived  near  a  village,  through  which  I  led  my 
cows  twice  a  day  to  water.  They  had  a  good  i^^arance,  is 
they  were  well  fed ;  and  they  ran  through  the  village  wild  and 
full  of  spirit.  This  showed  they  were  in  no  danger  of  dt/nig; 
and  when  they  saw  (for  I  was  closely  watched)  firkin  after  fir- 
kin of  butter  going  to  market,  they  began  to  thisk  there  could 
be  no  great  deficiency  in  the  milk.  I  fed  them  on  mangel-wup 
zel  and  turnips ;  and  when  other  cows  were  dry,  mine  were 
giving    milk.     During  three    years,  I  kept  three  cows,    and 
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■old  £6  worth  of  butter  each  year,  from  each  cow,  besides  har- 
ing  a  aufficiency  for  a  family  of  six  persons." 

Wheo  I  Tisiled  Mr.  Shilling's  veU-nuuuged  establiabmeat,  he 
vas  then  soiling  sixteen  com  in  clean,  vell-rentilated,  and  coo- 
venient  stables.  He  states  that  these  cows,  upon  an  average, 
give  him  £16  10  s.  a  year,  each,  and 'this  principally  &om  the 
sale  of  the  milk.  He  estimates  "  that  a  cow  fed  in  the  house 
will  make  twenty-fire  tons  of  liquid  manure,  which  will  be  suffi- 
cient for  an  acre  of  ground."  I  am  afraid  in  this  case  my  friend 
overntes  the  quantity.  He  says,  he  can,  "  on  an  average,  keep 
a  cow  on  every  two  English  acres  of  land."  I  believe  that,  whh 
proper  pains  and  coltiratioa,  a  cow  may  be  kept  apon  less  than 
two  acres.  I  have  known  a  cow  very  well  kept  upon  one  acre 
through  the  year,  and  a  portion  of  hay  annually  sold  &om  the 
same  ground.  "  Such,"  he  adds,  "are  the  advantages  of  house- 
Csediog.  There  may  be  difficulties  in  keeping  cattle  in  houses ; 
but  people  should  have  patience,  and  not  let  difficulties  overcome 
diem.  The  advantages  that  arise  from  house-feeding  are  a 
larger  quantity  of  manure,  and  much  more  milk;  and,  such 
being  the  case,  it  would  appear  strange  that  men  should  continue 
to  practise  the  old  plan.  The  system  is  applicable  to  a  luge 
firm,  as  well  as  to  a  small  one.  In  England,  the  fiwmers  do  not 
keep  half  a  sufficient  stock  upon  their  farms.  They  keep  a 
great  number  of  sheep,  but  not  sufficient  to  compensate  for  the 
short  stock  of  cattle.  But  it  may  be  objected  that,  on  a  very 
lai^e  farm,  say '1000  acres,  it  is  difficult  to  erect  a  cow-house 
sufficiently  large  to  accommodate  as  many  cattle  as  would  be 
necessary.  The  difficulty  can  be  easily  obviated.  Let  a  num- 
ber of  cottages  be  erected  on  the  farm ;  and  beside  them  let 
cow-houses  be  built,  so  that  the  persons  residing  in  the  cottages 
can  take  care  of  the  cattle  in  the  houses  next  to  their  own.  Let 
ibe  yonng  cattle  be  in  one  house  ;  the  milch  cattle  in  another ; 
Ibe  fat  cattle  in  another  ;  and  it  will  be  found,  at  once,  that  the 
system  is  as  applicable  to  a  lai^  farm  as  to  a  small  one."  Mr. 
Skilling,  it  will  be  seen  from  these  statements,  is  of  a  sanguine 
temperament ;  but  the  observations  of  a  man  so  experienced  as 
he  is  are  entitled  certainly  to  a  respectful  hearing. 

He  goes  on  to  say,  "  The  house  itself  most  be  airy,  well  venti- 
lated, and  perfectly  clean.  The  animals  must  be  well  curried 
and  bmshed  every  dscy."    His  stables  and  their  occupants  gave 
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ample  eridence  that  be  practised  what  he  [Cached.  "  There 
ought  to  be  one  particular  person  to  superintend  and  pay  atten- 
tion to  the  feeding ;  and  one  of  the  most  important  parts  of  his 
duty  is,  to  ascertain  the  appetite  of  every  beast.  Cows,  like 
other  animals,  will  eat  less  or  more ;  and  they  ought  to  be  sup- 
plied according  as  they  require  it,  being  kept  rather  with  an 
appetite,  than  otherwise.  As  soon  as  the  animal  has  eaten  its 
food,  all  refuse  should  be  immediately  taken  away,  and  nothin; 
suffered  to  remain  in  the  stalls  before  it.  The  cattle  will  know 
the  hour  of  feediug  as  correctly  as  the  clock  tells  it,  and  will 
be  disappointed  and  fretted  if  neglected.  This  neglect  is  preju- 
dicial both  to  milking  and  fattening.  Every  farmer  who  culti- 
vates his  land  in  a  proper  manner,  will  have  plenty  of  food  for 
his  cows  in  the  house,  summer  and  winter,  and  of  various  kinds. 
Cows,  like  other  animals,  are  capricious  in  their  appetites  ;  they 
will  not  agree  with  being  constantly  confined  to  the  same  kind 
of  food.  No  matter  how  nutritious  in  itself,  there  ought  to  be 
a  variety  ;  a  change,  if  possible,  for  every  feed."  This  is  the 
mode  of  feeding  which,  he  says,  he  himself  has  found  eligi- 
ble. "  I  give  six  feeds  in  the  day,  summer  and  winter,  b^inning 
at  6  o'clock  in  the  morning,  and  ending  at  9  in  the  evening, 
viz.,  at  6,  at  8,  at  12,  at  3,  at  6,  at  9.  They  get  water  in 
their  stalls  at  10  in  the  mornii^,  and  at  5  in  the  afiemoon ; 
they  are  likewise  turned  out  one  hour,  from  10  to  11,  where  they 
exercise,  and  drink  if  they  choose.  The  kinds  of  food  I  use 
chiefly  are  the  following :  In  summer,  at  6, 1  feed  with  perennial 
or  Italian  rye  grass  and  clover ;  at  8,  with  cabbages  or  leaves  ; 
at  12,  with  cut  hay  and  straw  ;  [this  feed  is  to  prevent  the 
action  of  too  much  gieen  feed  upon,  them;  a  cow  io  health 
ought  never  to  be  putting ;  if  she  is,  both  milk  and  flesh  are 
running  off;]  at  3,  upon  vetches;  at  6,  upon  mangel-wurzel 
leaves,  rape,  cleanings  of  ditches,  or  other  refose  of  the  farm  or 
garden  ;  at  9,  clover  or  grass,  or  this  may  again  be  dried  feed, 
if  the  state  of  4he  bowels  requires  it.  In  winter,  at  6,  first  feed 
with  steamed  food ;  at  8,  with  turnips,  raw ;  at  12,  with  cut  hay 
and  straw  ;  at  3,  with  mangel-wurzel  raw  ;  at  6,  with  steamed 
food ;  at  9,  with  hay  and  straw.  Water  must  be  given  or 
offered,  and  plenty  of  salt  used  in  the  steamed  food.  This 
mode,  aAer  much  experience,  I  have  found  highly  advantageous 
for  all  my  cattle."    He  ^ds,  «I  hare  ascertained  that  when  my 
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pieseat  &rm  was  iu  paatme,  it  pastured  eighteMi  cows  in  sum- 
mei ;  but  now  it  feeds  sixteen  cows  and  three  bonee,  all  tba 
you:  round,  and  I  hare  as  la^e  a  proportion  of  grain  crops  on 
the  same  land  as  most  other  people,  besides." 

I  have  thought  that  these  details,  all  of  which  came  under 
my  own  observstioo,  would  be  interesting  to  my  readers  ;  and  I 
will  refer  to  some  expenatents  on  a  small  soale,  on  the  estate  of 
X<Qid  Qosford,  in  the  county  of  Aiou^h,  Ireland,  already  spoken 
0^  under  the  aumagement  of  WiUiam  Blacker,  Esq.,  who  may 
be  considered  as  the  author  of  house  feeding  in  Ireland. 

I  had  the  gratification  of  a  moM  instnictire  visit  with  this  gen- 
tleman, among  seTetsl  of  his  small  tenants,  who  eTory  where 
greeted  him  with  a  warmth  of  welcome  which  showed  their 
deep  sense  of  his  kindness.  Indeed,  many  of  them,  through  his 
judicious  and  beneficent  agency,  had  been  recovered  from  a  oiw 
dition  of  want,  discouragement,  soflering,  and  debt,  and  placed 
iu  circumstances  of  independence,  comfort,  contentment,  and 
improvement ;  and  I  know  not  who  are  more  to  be  envied  than 
those  peraons  who  have  it  in  their  power  to  confer  such  beno> 
fiujtiona,  and  who  are  permitted  to  see  tha  beneficent  fruit  of 
their  labors. 

I  shall  be  excused  if  i  interrupt  the  course  <tf  my  subject  to 
qieak  of  the  means  by  which  these  changes,  which  here  meet 
the  eye  and  warm  the  heart,  and  form  such  an  affecting  coiUrasI 
to  tha  indescribably  wretched  conditioa  of  many  of  the  oottiera 
of  Ireland,  have  been  brought  about- 

The  numerous  tenantry  among  wh<H&  he  was  placed,  utd  a 
la^e  proportMHi  of  whom  were  the  occupieES  of  very  small  hold- 
ingt,  lab<Hed  under  two  great  difficulties,  —  ignorance  of  the  best 
mode,  and  the  want  of  the  means,  of  cultivating  their  grounds,  — 
difficulties  which  press  heavily  upon  a  great  portion  of  the  Irish 
popolatitm.  The  beat  of  all  charities  is  that  which  helps  the 
unfortunate  to  help  themselves.  To  understand  the  condition 
of  Ireland,  — unlike,  it  is  said,  tlurt  which  exists  in  any  other  part 
of  the  civilised  world,  —  it  is  necessary  to  go  into  Ireland.  Hy 
eye  never  before  rested  upon,  my  imagination  could  scarcely  ex- 
aggerate, the  state  of  destitution  and  degradation,  as  far  as  their 
condition  was  concerned,  in  which  I  saw  millions  of  these  peofrie 
living.  The  whole  blame  of  this  condition  is  not  to  be  chained, 
as  is  too  often  done,  upon  the  landlords.  If ,  as  is  well  known, 
vol.  n.  17 
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thera  an  too  many  landlwde  who  neglect,  there  are  those  who 
•Bok  to  perform,  their  duty,  and  to  dischuge  their  high  lespoon- 
bilitieB,  and  who,  actuated  by  an  ardent  ipiiit  of  phllimtbropy, 
are  sincerely  anxious  to  ameUorate  the  condition  of  their  depend- 
ents, and  to  raise  them  firom  their  low  estate.  But  what  can  be 
done  with  people  who  are  siUisfied  to  buRov  in  a  mud  cabin, 
or  a  mere  hole  in  the  earth,  and  to  many,  and  lire,  and  to  bring 
tiiildien  into  Uie  world,  upon  poverty  and  potatoes  1  Mr.  Blacker, 
with  the  coSpetation  of  the  nobleman  whose  estate  he  mAuages, 
has  effected  the  most  beneficial  changes  among  his  tenants,  by 
stimulating  their  pnda,  by  multiplying  their  wants,  by  calling 
out  their  self-respect,  by  teaching  them  the  best  modes  of  man- 
agement,  and  assiatii^  them  to  pursue  these  modes. 

His  first  plan  was  to  employ  some  respectable  and  skiUnl 
farmers  firom  Scotland,  well  qualified  to  teach,  who  were  to  aerre 
as  agricultural  iostnictors.  They  were  themselves  to  occupy  a 
small  fana,  on  which  they  were  to  exhibit  an  example  of  the 
best  mode  of  management  and  cultivation  j  and,  within  a  pre- 
scribed district,  they  were  to  visit  the  cottiers  and  small  tenauls, 
and  instruct  them  in  these  imivovements,  looking  after  them 
frequently,  reporting  them,  and  encouraging  them  by  the  promise 
of  handsome  premiums  for  superior  skill  and  industry,  to  be  be- 
stowed at  the  annoal  agricultural  meeting,  at  the  close  of  the 
year.  In  addition  to  this,  through  his  Scotch  agents,  or  by  him- 
self, Mr.  Blacker  offered  the  tenants  aid  ia  the  foim  of  seeds, 
artificial  manures,  improved  implements,  and  sometimes  a  cow, 
the  expense  of  which  was  all  to  be  ultimately  teimbuised.  The 
I^an  has  succeeded  admirably.  One  of  the  first  visits  was  to  a 
smalt  farmer,  who  had  been  at  one  time  negligent,  addicted  to 
intemperance,  dee|riy  in  debt,  and  wholly  discouraged,  and  with- 
out even  a  cow,  so  important  a  blessing  in  a  poor  man's  family. 
His  habits  were  now  changed ;  he  bad  ap|died  himself  most  dili- 
gently to  the  cultivation  and  improvement  of  his  little  farm ;  he 
had  paid  his  debts ;  he  was  kee[»ng  two  or  three  cows,  and  now 
felt  the  pride  and  wore  the  port  of  a  man.  It  would  be  diffi- 
cult to  say  what  superior  benefaction  he  could  have  bestowed 
upon  such  a  man ;  and  the  beneficence  was  gratefully  appreci- 
ated ;  for  there  is  a  chord  in  the  human  heart  from  which  the 
touch  of  disinterested  kindness  seldom  fails  to  bring  a  response. 

I  will  give  the  returns  of  some  of  these  small  tenants. 
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A.  B.  has  fourteen  acrea.  He  keeps  four  covs  and  a  borsQ. 
The  sales  from  the  produce  of  bis  cowa  amounted  is  the  year 
to  £17,  beyond  tbe  supplies  of  his  fiunily.  Under  the  syatem 
a[  boose  feeding,  he  says  he  can  keep  four  cows  where  he  could 
keep  only  mu  before.  Such  a  place  as  this,  it  is  clear,  should 
not  be  burdened  with  a  horse.  Each  acre  of  his  land,  he  stated, 
gave  him  a  profit  of  £5. 

C.  D.  cultivated  eight  and  a  half  acres,  in  potatoes,  flax,  oats, 
toniips,  &c.  6k.  He  kept  two  cows,  but  had  wisely  sold  bis  htsse. 
He  paid  £9  158.  rent,  and  bad  cleared,  in  the  {Hevious  year, 
£43,  exclusiTe  of  butter  used  in  his  family.  His  oats  were  a 
saagnificent  crop ;  and  where  tbey  had  been  manured  with  the 
water  ia  which  bis  fiax  bad  been  rotted,  the  beneficial  effects 
c£  the  t^jrfication  were  most  striking.     He  raised  two  pigs. 

G.  F.  occupies  nine  acres.  Had  last  year  three  cows ;  this 
year  be  is  keeping  four ;  sold  last  year  about  £40  of  produce, 
exclusiTe  of  butter.  His  covs  [woduce  about  seven  pounds  of 
batter  each  per  week. 

AH  this  is  Bpado  husbandry  and  bouse  feeding.  X  shall  pro- 
ceed to  give  some  other  statements,  which  did  not  come  tmder 
my  particular  observation,  but  with  which  Mi.  Blacker  was  kind 
enough  to  make  me  acquainted. 

O.  H.  stated  that  be  had  fed  his  stock  of  four  cows  and  two 
calves  upon  one  acre  and  two  roods  of  land  *  all  summer,  being 
^ont  one  rood  and  four  perches  for  each  cow,  after  allowing  for 
ttte  calves,  and  had  three  roods  of  turnips,  and  one  of  rape,  for 
winter.  His  whole  occupation  amounted  to  eight  acres  and 
three  roods  of  land.  His  stock,  of  four  cows  and  two  calves,  he 
stated,  late  in  tbe  autumn,  had  been  fed,  through  the  summer 
and  up  to  that  time,  upon  clover  and  vetches,  on  the  same  piece 
of  ground  which  fonnetly,  in  grazing,  kept  only  one  cow,  and 
that  pooriy.  This  man  added  that  be  was  satisfied  that  there 
vas  no  way  in  which  land  could  be  made  to  produce  so  much, 
or  by  which  it  could  be  brought  into  such  heart,  as  by  the  soU- 
ii^  system,  and  four-course  rotation  of  crops.  He  was  just 
beginning  to  feel  tbe  benefit  of  it,  his  land  being  now  all  per- 
fectly clean,  every  inside  ditch  levelled,  not  a  spot  in  the  whole 
diat  was  not  productive,  and  not  any  of  it  whatever  in  pasture. 

*  I  uppoM,  in  theie  caaes,  the  Irish  icre  ii  intended,  which,  to  the  Ed^itlA 
itstote  ure,  ia  u  tbe  sqnara  of  14  to  Sm  aqam  of  II,  or  u  196  to  13]. 
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I.  J.  BtatM  that,  vhen  he  came  to  his  Hum,  four  yean  ago,  he 
could  oaly  keep  one  coir,  and  two  acres  of  such  pasture  as  it 
affoTded  was  onljr  sufficient  to  summer-feed  her;  that  he  had 
gradually  increaaed  his  stock  &om  year  to  year,  until  he  bad 
noT  three  good  cows,  and  a  hoise,  on  hia  eight  acres  of  land,  u>d 
had  now  more  acres  manured  than  be  then  found  roods. 

E.  L.  states  that  where  formerly  he  had  only  two  cows,  a 
heifer,  and  a  pony,  he  now  bad  five  cows,  two  heifers,  and  one 
good  horse,  upon  his  sixteen  acres,  kept  on  clorer  and  retches  is 
summer,  on  cabbage  in  the  autumn,  and  turnips  in  the  winter 
and  spring. 

H.  N.  occupied  twenty-three  acres  of  land.  His  stock  wat 
seven  cows,  two  heifers,  one  calf,  and  two  h«aes,  which  were 
kept  in  good  condition ;  and  besides  this,  be  had  nine  hundred 
atooks  of  excellent  oats,  and  an  acre  of  flax. 

O.  P.  occupied  six  acres  of  land.  Two  acres  and  two  roods  were 
in  potatoes,  one  acre  in  tnmips,  and  he  produced  about  thirty 
barrels  of  oats.  He  hoase-fed  three  cows,  three  calves,  and  an 
ass;  he  made  three  firkins  (Abutter;  he  had  two  pigs;  he  had 
to  support  a  family  of  eleven  persons ;  and  yet  he  had  twenty 
barrels  of  potatoes  to  sell. 

Q.  R.  held  four  acres,  one  rood,  and  twenty  perches  of  land. 
He  had  two  acres  of  potatoes  in  anble  kuid,  and  three  roods  in 
reclaimed  bog,  of  which  he  had  reclaimed  two  acres ;  he  bad 
one  acre  of  turnips ;  he  had  ten  barrels  of  oats  to  sell ;  he  had  mads 
ttiree  firkins  of  butter  during  the  summer ;  he  bad  hoaae-fed  two 
cows  and  two  heifers.  He  had  thirteen  in  a  family  to  support, 
and  he  expected  to  sell  ten  barrels  of  potatoes ;  had  already  sold 
three  pigs  at  a  profit,  after  paying  their  cost,  of  £5. 

8.  T.  held  five  acres  of  land.  He  had  two  acres  of  potatoes, 
Uiree  roods  of  turnips,  twenty  perches  of  flax.  He  had  house- 
fed  three  cows  and  a  genet.  He  had  made  three  firkins  of  but" 
ter,  and  had  twenty-four  btirrels  of  oats  and  fifteen  barrels  of- 
potatoes  to  sell. 

I  do  not  deem  it  necessary  to  multiply  these  examples,  although 
more  are  within  my  reach.  I  need  not  point  out  tbe  concluaioQa 
to  which  they  lead.  Two  things,  however,  deserve  particular 
attention.  The  first  is,  that  none  of  the  product  of  the  land  is 
lost-oi  wasted.  The  second,  which  reveals  the  whole  secret  of 
success,  is  in  tbe  large  quantity  of  manure  which  is  obtained 
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Qpon  tbis  system.  It  is  confidently  stated  that,  where  every 
thing  is  well  managed  and  saved,  a  single  cow  will  furnish  ample 
manore,  in  the  course  of  the  year,  to  be  ap{>lied  to  an  acre  of 
ground.  I  do  not  recollect  that,  in  any  of  the  cases  which  I 
Tinted,  any  provision  was  made  for  saving  the  liquid  manure  in 
a  tank,  so  as  to  be  applied  by  sprinkling  to  the  land.  This,  if 
properly  done,  as  may  be  seen  from  Mr.  Dickenson's  example, 
would  have  greatly  increased  the  resources  of  these  small 
fiumers. 

How  far  the  system  is  applicable  in  other  cases,  every  farmer 
most  determine  from  the  circumstances  in  which  he  is  placed. 
I  have  no  hesitation  in  saying  that  there  is  no  fanner,  who  keeps 
lire  stock,  to  whom  the  subject  is  not  worthy  of  attention.  Per- 
haps there  is  no  farmer  with  whom  it  may  not  very  advan- 
tageously be  to  a  degree  applicable.  The  moving  spring  of 
every  farmer's  success  is  his  manure  heap ;  and  how  the  manure 
heap  is  to  be  created  and  enlarged  every  one  knows. 

The  great  matter  to  be  considered  is,  how  to  obtain  a  supply 
of  succulent  food  throughout  the  whole  year.  With  us  in  the 
United  States,  the  plant  of  Indian  com,  for  a  part  of  the  season, 
cat  green,  uid  as  early  as  it  will  bear  cutting,  famishes  the 
richest  uid  most  abundant  of  all  provision.  It  may  be  sown 
broadcast  or  in  drills,  and  so  as  to  fumidt  a  succession  of  feed 
ontil  the  iiost  comes.     This  advant^e  cannot  be  had  here. 

Ilie  Italian  rye  grass,  which  I  have  already  so  fully  described 
in  speaking  of  Hr.  Dickenson's  management,  is  an  admirable 
plant  for  this  purpose.  In  addition  to  this,  there  is  a  species  of 
rye,  called  jS^(.  John's  day  rye,  lately  introduced  here,  which 
grows  luxuriantly,  and  comes  into  a  state  fit  to  be  repeatedly  cut 
very  eariy.  I  saw  this  plant  cultivated  on  Mr.  Posey's  estate, 
and  there  brought  into  most  advantageous  contrast  with  the 
common  rye,  which  was  sown  in  the  same  field.  I  shall  give 
Mr.  Pusey's  aceoimt  of  it. 

"  Some  &nuers  do  not  apfHrove  of  rye,  for  while  young  it 
gives  but  little  food,  and  shoots  up  rapidly  to  a  harsh  stalk,  which 
stock  do  not  relish.  This  does  not  apply  to  the  St  John's  day 
rye.  This  plant,  if  sown  in  proper  time,  and  on  a  suitable  soil, 
presents  itself  to  the  scythe  in  a  state  palatable  to  horses  for  full 
three  weeks  or  more.  It  will  grow  from  six  to  seven  feet  high. 
17* 
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Hw  time  to  sow  it  (in  tba  climate  of  England)  b  the  24th  of 
June,  at  all  erenta  before  July.  The  condition  of  the  eoil  most 
not  be  poor,  and  the  prodace  viU  pay  for  good  land.  The  soil 
needs  to  be  compiened  after  aoving,  if  the  land  be  at  all  light, 
by  rolling  or  dwep  ttcading." 

In  June  of  the  following  year,  the  fanner  whom  I  hare  quoted 
idwTe  sent  Sir.  Piuey  an  account  of  his  forther  success  in  the 
growth  of  this  rye.  The  stallc  was  six  feet  in  leogth,  though  it 
had  not  then  flowered.  He  began  to  soil  eight  cart  horses  inA 
ft  on  the  13th  of  Blay,  then  three  feet  high,  and  four  cowa  a 
week  later.  Both  these  kinds  of  stock  ate  nearly  the  whole  tf 
it  with  seaieely  any  waste ;  it  had  then  been  twenty-two  days 
in  use,  and  be  expected  its  eatable  state  wonld  extend  throi^h  a 
month.  He  thinks  be  should  hare  begun  a  week  eailier,  not 
waiting  until  it  was  three  feet  in  height. 

Mr.  Pueey,  whose  growing  crop  I  saw,  "  sowed  some  in  July, 
1843,  on  9oa»  poor,  moory  soil,  without  manure ;  it  was  fed  off 
in  the  autumn,  and  again  in  the  sjmng,  yet  jvodueed,  on  little 
more  than  a  quarter  of  an  acre,  thirteen  bushels  of  seed.  The 
seed  was  sown  again  last  year,  (1844,)  in  August,  as  soon  as 
harvested.  It  {Nrodnced  on  a  sandy  loam  rery  good  feed  in  the 
autumn ;  and  in  this  backward  spring,  (1846,)  it  realized  the 
description  giTen  of  it,  and  establi^ed  its  character  by  covering 
four  or  fire  acres  with  a  thick  coat  of  herbage,  in  which  the 
lambs  were  browsing  breast-high,  while  there  was  little  or  no 
other  feed  in  the  neighborhood." 

It  is  said  to  be  called  St.  Jahn't  day  rye  "  because  it  grows 
M  rapidly  that,  if  sown  about  St.  John's  day,  it  will  be  fit  to 
mow  green  by  Uie  middle  of  September ;  and  in  fiivorahle  sea* 
aam,  may  be  fed  «ff  again  in  Norember,  wittiont  pterentin; 
its  giving  ample  feed  the  next  spring,  and  a  good  crop  of  graia 
at  harvest." 

This  rye,  in  Belgium,  is  deemed  inferior  to  flie  common  lye 
in  yield  of  grain,  but  "  it  has  evidently  two  advantages  over  the 
common  rye.  It  till»s  so  much  as  to  produce  double  the  quan- 
tity of  herbage  on  the  same  space  of  ground.  In  one  field,  where 
the  two  varieties  were  growing  together,  the  common  rye,  after 
twice  feeding  off,  became  so  thin  that  I  ploughed  it  up,  while 
this  new  rye  covers  the  ground  with  its  third  crop,  as  with  its 
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Arst.  It  ifl  sweeter  tbtm  the  conuDon  rye  wh«i  young,  as  it 
•howQ  by  ita  beiDg  preferred  by  Um  bares  and  labbits.  Its  priit- 
tipal  merit  is,  hoverer,  ita  superior  sweetaeas  in  advanced  grovtb, 
and  the  oansequently  longer  time  during  which  it  romaios  fit  for 
use  as  spring  feed." 

Mr.  Baker,  a  distinguiehed  &naer  of  Enez,  speaks  of  having 
ebtaiaed  seed  from  two  different  seedsmen,  and  having  found 
that,  for  firing  feed,  <Hie  was  a  fortnight  earlier  than  the 
other,  and  yielded  double  tbe  amount  of  produce.  By  the  use 
vt  &ie  plant,  he  says,  he  is  now  able  to  support  all  his  horses 
and  neat  stock  for  two  or  three  weeks  befwe  his  neighbors 
coDimeDco.  From  tbe  middle  of  A|»il  last,  (1845,)  be  has 
been  enabled  to  maintain  upwaids  of  forty  horses  and  colts,  and 
fifty  head  of  neat  stock,  the  former  up  to  the  present  time, 
(34th  of  Hay,)  and  the  latter  until  the  14th  of  this  month,  almost 
without  the  assistance  of  hay.  The  chief  difficulty  he  had  to 
Mmteod  with,  was,  to  remedy  the  great  waste  occasioned  by  the 
horses  aod  stock  m  foddering ;  for,  as  the  rye  advaiMed  in  stem, 
tbe  stock  would  eat  only  the  most  tender  portion,  and,  if  tares 
were  sown  in  conjunction,  woold  waste  the  greater  part  of  the 
rye  in  the  endeavor  to  extract  them  while  feeding.  To  remedy 
this,  be  cut  the  whole  into  chaff,  and,  by  tbe  addition  of  a  small 
quantity  o{  hay,  and  about  one  half  of  sweet  wheat  or  oat  straw, 
which  he  gradually  dimmished  as  tbe  seaaim  advanced,  he  ob* 
tained  a  description  of  food  for  which,  for  early  use,  he  knew 
of  DoUiing  ae  an  equivalent,  in  point  of  cheapness  or  utiUty,  be- 
ndss  the  advantage  of  gradually  adopting  the  change  from  dry 
lo  green  food  without  risk  or  ineonv«iieace  to  the  animal.  The 
DBBber  of  acres  consumed,  to  the  present  time,  did  not  exceed 
nine ;  sad  the  land  upon  which  it  was  grown  was  already  in  a 
forward  state  fw  turnips.  The  rye  grown  by  Mr.  BiUter  is  ua- 
decstood  to  be  different  frtna  tbe  St.  John's  day  rye. 

For  house  feeding,  likewise,  lucem  is  sometimee  cultivated, 
dthottgh  not  so  extensively  in  England  as  I  bad  expected  to 
have  found  it.  This  requires  to  be  sown  on  rich  soil ;  broadcast, 
if  the  land  is  clean ;  but  in  narrow  drills,  so  as  to  admit  of  being 
hoed,  if  it  is  likely  to  be  infested  with  weeds,  which,  in  truth, 
constitute  a  principal  obstacle  to  its  cultivation.  It  is  believed 
there  is  no  tn(»e  nutritious  food  to  be  found  for  cattle  uid  horses, 
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and  Done  from  which  so  large  a  product  can  be  obtained  from 
an  acie,  save  only  ladian  com,  in  a  &Toiable  clinuUe  and  soiL 
It  is  stated  confidently,  but  peAaps  oxtnTaganUy,  that  an  sen 
of  good  luceni  will  keep  four  or  fin  hones  from  Hay  to  Octo- 
ber, when  cut  just  as  the  flower  opens.  It  requires  a  dry,  rich, 
loamy  soil.  The  climate  of  Scotland  is  said  to  be  too  cold  tot 
it ;  but  I  have  known  rery  good  crops  of  it  produced  in  the 
ne^hbortiood  of  Boston,  New  England.  Clover  —  the  commoo 
red  clover  —  furnishes  an  excellent  article  for  soiling,  scarcely  in- 
ferior to  any  thing  which  can  be  fiaund ;  but  its  cultivation  is  too 
bmiliar  for  me  to  enla^  upon  it. 

The  article  mainly  depended  oa  in  England  for  soiling,  es- 
pecially for  horses,  is  vetches  or  tares.  These  furnish  a  very 
Urge  amount  of  feed,  and  there  is  at  least  one  kind  which  may 
be  cut  more  than  once  in  a  season.  Of  the  vetches  which  are 
cultivated  for  the  purpose  of  soiling  in  England  there  are  two 
kinds ;  one,  which  will  bear  to  be  sown  in  the  autunm  ;  the  other, 
which  is  sown  in  the  spring,  to  afford  late  summer  or  autumn 
feed.  As  well  as  I  could  learn,  there  is  no  observable  difference 
in  them,  but  that  one  will  endure  the  winter,  and  consequently 
will  afford  early  spring  feed,  and  the  other  kind  will  not  endme 
the  winter ;  and  the  general  imprenion  is,  that  these  peculiarities 
are  the  result  of  cultivation  and  habit,  rather  than  of  original 
constitution,  if  the  term  may  be  so  a|^ilied. 

After  the  early  and  trying  part  of  the  season  is  past,  the  crops 
of  turnips,  swedes,  mangel-wurzel,  and  various  tribes  of  cabbage, 
under  industrions  and  good  cultivation,  will  furnish  an  abtmdant 
■apply  of  food ;  in  respect  to  some  of  them,  first  in  their  leaves, 
and  next  in  their  bultw  and  roots.  Bape  is  likewise  cultivated 
rery  extensively,  especially  in  Lincolnshire,  for  the  folding  and 
feeding  of  sheep.  As  far  as  my  observation  extended,  it  is  not 
osually  cut  for  sheep ;  but  a  temporary  fence  is  put  up  round  a 
portion  of  the  field,  and  they  are  turned  in  upon  it.  This  being 
eaten,  another  enclosure  is  made  ;  and  in  this  way  they  succes- 
sively enter  upon  the  different  portions  of  the  field. 

That  a  variety  of  food  is  conducive  to  the  health  of  the  ani- 
mala,  and  to  the  increase  of  the  milk  of  the  cows,  seems  well 
established  by  general  opinion  and  by  actual  experiment.  Dried 
food  is  much  less  conducive  to  milk  and  to  fotness  than  green ; 


byGoogIc 


SOILING,    DK   BOnSB   rUDDTO.  201 

and  the  effect  of  dry  Btnw  is  to  [vodace  almost  immediately  a 
great  dimioutioo  of  milk.  Hay  ia  conducive  to  health,  and  to 
milk,  ia  proportion  to  the  succulent  state  in  which  it  has  been 
cured,  provided,  however,  it  has  attained  some  substantial  growth 
before  being  cut. 

I  think  it  will  be  interesting  to  my  readers,  if  I  quote  her* 
firom  the  report  to  which  1  have  alluded,  on  a  trial  of  some 
different  kinds  of  food  upon  cattle,  made  imder  the  direction  (^ 
the  government,  aod  just  published  by  their  order.  I  cannot  say 
that  the  report,  as  a  whole,  ia  altogether  satisfactory,  or  that  the 
ooDclusiooB  arrived  at  are  very  definite.  The  remarks,  however, 
which  I  shall  quote,  are  very  worthy  of  attention. 

"That  a  change  of  diet  is  necessary  for  animals  which  ore 
kept  in  a  confined  condition,  is  proved  by  the  tables  accom- 
panying this  report  in  a  striking  manner ;  and  the  results  now 
obtained  amply  sustain  the  idea,  su[^rted  by  us  some  time  ago, 
in  reference  to  the  dietary  of  human  beings  shut  up  in  poor- 
houses  and  places  of  confin«nent.  It  was  then  argued  that,  in 
order  to  retain  the  human  constitution  in  a  healthy  condition, 
variety  of  food  should  be  {ffoperly  attended  to,  and  different 
^)ecieB  of  diet  were  suggested  as  well  calculated  to  supply  a 
series  of  dishes  to  the  poor.  In  the  Asylum  for  the  Houseless 
and  in  the  House  of  Refuge,  at  Glasgow,  the  recommendations 
were  followed  out,  and,  according  to  the  report  of  the  treasurer, 
the  dinner  meals  being  varied  two  or  three  times  every  week, 
the  change  in  the  dietary  is  much  relived  by  the  inmates,  and 
may  have  had  some  effect  in  the  greater  degree  of  health  which 
has  been  evident  among  them  of  late.  The  analogy  subsisting 
between  the  physical  nature  of  human  beings  and  of  many  of 
onr  domestic  animals,  would  lead  us  to  the  conclusion,  upon 
physiological  grounds,  that  their  dietary  should  be  conducted 
upon  precisely  similar  principles.  To  prove  this  by  exact  exper- 
iments, is  a  point,  it  will  be  admitted,  of  considerable  importance 
to  the  agriculturist,  although  it  may  have  been,  aa  might  be  ex- 
pected, surmised  by  many  intelligent  observers.  Not  only,  how- 
ever, is  variety  of  food  requisite  for  an  animal  in  an  artificial  state, 
— it  is  found  ^90  to  be  beneficial  to  one  in  a  condition  more  akin 
to  tfiat  of  nature  ;  for  it  is  apon  this  juinciple  that  we  are  able  to 
acconnt  fot  the  superior  influeoee  of  old  natural  pastures,  which 
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cMMJat  of  »  variety  o[  gnmeu  and  other  plantt,  onr  thoae  pu- 
nres  vhich  are  formed  of  only  one  gnue,  in  the  production  (rf 
&t  cattle  and  good  milk  cowa.  To  any  one  who  considwa 
with  atleotion  the  experiraenta  which  tiara  been  detailed,  then 
cannot  remain  a  doubt  in  the  mind,  that  cattle,  and  especially 
milk  cowB,  in  a  state  of  confinement,  would  be  benefited  by  a 
very  frequent  and  entire  change  in  their  food.  It  might  not  be 
too  mnch  to  say,  that  a  daily  modification  in  the  dietary  of 
SDch  «nim*'f  would  be  a  sound  scientific  prascription." 

I  hare  deemed  it  important  to  go  thw  la^ly  into  the  subject 
of  soiling  or  house  feeding,  because  I  think  it  will  enable  many 
of  the  farmers  in  the  United  States,  especially  in  the  older  states, 
to  keep  three  times  the  amount  of  stock  wliich  they  now  keep, 
and  to  7ery  much  more  adrantage  with  regard  to  produce  and 
profit,  and  especially  to  the  improrement  of  tfaeii  &nna,  than  the 
system  which  they  now  pursue.  The  great  means  of  im- 
proriog  our  fonns  are  in  the  amount  of  stock  which  we  kee|t 
upon  them,  always  preminng,  however,  that  that  stock,  to  be 
profitably  kept,  must  be  well  kept ;  and  while  every  brmer  loses 
who  does  not  keep  all  the  stock  which  his  Sum  will  cany,  ha 
perhaps  loses  still  more  who  keeps  more  stock  than  he  can  keep 
well.  But  every  effort  should  be  made  by  a  good  farmer  to 
mereose  the  edacities  of  bis  &rm  to  their  ntmoet  extent ;  and 
by  the  number  of  cattle  and  sbeep  which  he  can  amply  provide 
Sot,  may  be  determined  his  means  of  enriching  his  farm  and 
enlarging  the  profits  of  his  husbandry. 

I  foresee  two  objections  that  may  be  argued  against  the  adoption 
of  the  system  of  bouse  feeding  in  the  United  States  —  the  one, 
the  expense  of  labor ;  the  other,  the  trouble  of  undertaking  it 
upon  Boy  extended  scale.  The  first  is  a  simple  question  of 
profit  and  loss ;  if  its  profits  will  be  more  than  an  equivalent  for 
its  expenses,  the  application  of  any  amount  of  labor  under  ftuch 
circumstances  cannot  be  reasonably  objected  to.  The  trouble 
and  care  which  it  may  bring  with  it  are  no  further  a  reasonaUe 
objection  to  its  adoption  than  to  every  other  project  of  improve- 
ment. No  good  in  life  is  obtained  without  its  proportiootie 
■phoa ;  and  to  men  who  live  by  their  farms,  and  therefore  have 
an  interest  in  wfVing  those  farms  as  productive  as  possible,  as  to 
entert^ising  men  engaged  in  trade  or  manufactures,  it  resolves 
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ttwlf  into  the  tunple  qoMtion,  whether  it  will  proTs  suffioientlr 
mouneratiTe  to  oompen«tt«  the  labor  and  atteiLti<»i.  The  repl^ 
to  this  queetioQ  vill  of  oeeeesity  be  qualified  by  uany  local  oir* 
cunutancas,  and  must  be  left  to  erery  fannex'a  own  deeitton. 


Cn.— CROPS. 

The  ifllaiid  of  Orsat  ftitaia  {ffodocea,  of  In-ead  cropa,  wheat, 
oata,  baiiey,  and  rye ;  and  perhaps  in  no  other  part  of  the  wortd 
baa  the  coltiration  as  yet  reached  a  greater  degree  of  perfection. 
I  am,  however,  far  from  believing  that  it  has  attained  its  h^hest 
pcnat ;  and,  if  the  extratwdinary  crops  produced  in  some  parta  of 
lbs  conntry  erince  what  can,  the  inferior  yield  in  other  parts, 
without  any  asoertainable  hinderancea  of  climate  ot  stnl,  show 
what  should,  be  dcme.  I  beliere  thne  is  no  part  of  the  island 
in  which  wheat  may  not  be  successfully  cultivated.  In  the 
north,  oats  are  more  cnltirated  than  wheat,  and  constitute  there 
the  [Nrincipal  breed  of  the  peo[4e  at  Uigs.  OMen  bread,  how- 
ever, in  ihat  conntry,  is  found  under  certain  forms  at  the  tables 
of  the  riob  and  of  the  higher  ranks,  as  well  as  among  the 
lower  classes ;  and  though  I  consider  it  altogether  inferior  to  the 
bread  of  Indian  com, — and  such,  indeed,  is  my  honest  opinion  of 
wheat  bread  also,  —  yet  it  is  agreeable  to  the  taste,  uid  its  nutri- 
tiouBnesB  is  nndoubted.  In  Ireland,  where  fine  wheat  is  grown, 
and  where  also  a  considerable  portion  of  oatmeal  is  consumed, 
the  food  of  a  large  mass  of  the  peo{^e  is  potatoes,  and  of  this 
not  always  a  foil  supply. 

1.  Wbiat,  howarer,  is  to  be  considered  pa  the  standard  grain, 
and  the  greet  crop  of  England,  upon  which  the  arable  farmer 
mainly  depends  for  bis  money  returns  from  his  farm,  and  for  the 
payment  of  his  labor  and  rent,  and  to  which,  therefore,  his  at- 
tention is  constantly  and  principally  directed. 

Of  wheats  there  are  great  varieties.  In  the  Agricultural  Mu- 
semn  at  Edinburgh,  first  established  by  the  most  commendable 
enterprise  of  Mr.  Lawson,  but  now  the  property  of  the  Highland 
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and  Agcietiltunl  Society  o£  Scotluid,  a  rut  aumber  of  kinds  m 
ttUubited ;  and  hia  aocouat  euumeiatee  mor?  than  ei^ty  difftiMtt 
aortf.  Tlw  cacniDoa  dirisiooa  aio  into  bearded  or  beardless  wheeto, 
into  thin  skinned,  or  white,  and  hard  or  flint  wheats,  or  into  white 
oc  red  wheats.  The  botanical  distinctiooa  would  be  of  little  cod- 
aequence  to  my  general  readers.  The  white  wheaIfl,or  thin  skin- 
ned, yield  the  largest  proportioa  oi  Sour  at  starch ;  the  flint  wheats 
(^  glnten,  which  is  the  most  nutritious  part  of  the  wheat.  The 
colors  white  and  red  are  not  permanent  distinctions,  but  are  con- 
sidered as  (Utribtitable  to  the  soil  in  which  these  two  kinds  are 
grown  ;  the  white  wheat  sometimes  changing  into  a  red,  and  the 
Bed  into  a  white.  No  adranlage  would  come  from  my  eoumaFatiog 
the  rarioua  kinds  cultirated.  Every  dietrict  has  its  favorita  wheat ; 
and  it  is  with  wheat  as  wi^  moat  other  pc^Nilar  &rwiies  —  puUic 
opioioo  ia  continually  changing.  The  results,  too,  with  reelect 
to  the  same  kind  of  seed,  ere  different  under  difiwent  culliralion, 
and  are  Ukewise  materially  affected  by  the  season.  Difiiamu 
markets,  likewise,  have  their  pie£BreQcea  for  di&mit  kinds  ot 
wheat.  The  baker  wants  cce  kind  of  flour ;  the  confectioaw 
requires  another.  I  shall  presently  specify  some  of  the  principal 
ones  cultivated.  The  analysis  of  difi'srent  wheats  has  shown  a 
remarkable  difierence  in  the  quantity  of  gluten  in  each ;  but  it 
probably  will  be  found  that  this  more  depends  upon  the  aoil  and 
the  species  of  manure  applied,  than  npon  any  peenliahty  in  the 
■eed  itself.* 


■  "A  uck  of  Kaliaa,  SimliBa,  or  Rwuki  (OdeSn)  floor,  wfces  t«agk  k 
kMadiag,  or,  HcordiDg  to  ^iakBt,'JM^  fn^  i*  glnMi,lakai  i^tiaenir 
■equeuce,  from  Ave  to  aix  gallons  oxire  vtiat  tbui  t  siaiilar  qoanti^  of  Bcilkli 
flonr,  and  roakea,  in  conBequeace,  from  four  to  aix  more  qnaiteni  loaves.  Whan 
tte  wheat,  in  England,  ia  not  well  harreited,  it  is  f^uenflj  necesMiy,  ia  order  to 
make  ■  loaf  '  irtiich  will  etand  up  in  the  oven,'  and  Mil,  ta  mix  wiUi  it  lloaia  et 
tbe  above  daecriptioii.  Stank  ia  psifbotljr  white,  while  albomeii,  the  mmo  mb- 
Mance  m  white  of  egg,  ia  of  a  grayiah  eok» ;  and  gluten,  by  espoHse  to  ai^ 
becomes  brown.  The  floma  callad  jtnei  and  trtnf/met  are  made  from  Dantiic 
wheats,  when  to  be  had.  tVnn  their  whiter  ccdor,  and  their  taking  up,  in  the  fbr- 
malion  of  bread,  Isae  water  than  wheats  (nun  the  south,  they  must  contain  mere 
■taioh  and  less  ^uten  and  albumen.  Our  British  wheals,  oaed  also  for  finea  and 
exb^  in  which  the  fixmer  is  known  to  Abound,  are  also  whiter ;  and,  aa  articles 
of  luxury,  it  is  true  that  the  whiter  wheats  bear  a  higher  price.  But  floors  from 
the  eouth,  from  containing  more  gluten,  are  browner,  and,  seeming  to  be  less  well 
drvaad  than  thej' are,  and  to  contain  mora  bran  than  they  do^sdl  at  a  lower  price: 
Still  tbefKofudisr,aad  make  a  more  wholenme  and  natritwoBhread.    Tfaniiitel.- 
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Then  ii  another  dutinction  of  vbeatt — into  aatumn,  oi  thon 
vfaieh  are  mwd  in  the  auttunD,  and  spring  wheats,  thoae  which 
an  aovn  in  tha  spring.  But  this  is  undoubtedly  an  accidantal 
and  not  a  pennanent  or  coastitational  distinction.  With  cam  in 
the  selection  of  the  seed  earUest  ripe,  after  a  soooessioa  of  aaBaons, 
what  was  winter  wheat  may  be  converted  into  spring  wheat; 
and  by  sowing  spring  wheat  in  the  antumn,  its  season  of  ripen* 
ing  will  be  retarded,-  and  after  a  while  it  will  take  its  [jaca 
among  winter  wheats.* 

Of  the  average  yield  of  wheat  per  acre  thronghoat  the  king- 
dom, it  is  difficult  to  speak  with  any  eon^ence,  as  no  exact 
letoma  are  collected,  and  ooncluaioni  of  this  sort  moat  be  almoM 
wholly  conjeotoral.  Nor  do  I  see  what  luafol  lesson  is  to  be 
learned  from  cosabining  the  results  ei  poor  and  negligent  with 
those  of  the  most  libera]  and  skilful  cultivation,  and  sirikiiig  a 
general  average  between  them,  except  to  affnd  an  axenss  or  pal- 
liativs  f(H  the  neglect  and  indolence  of  those  who  do  not  calti- 
vaie  their  lands  as  well  as  they  might  What  we  require  to 
know  is,  what  can  he  done  ;  and  this  is  determined  beyond  all 


ligent  labgier  who  bakes  hia  own  bmd  ftom  aecoDda  knowa  tbia  well ;  it  keep* 
him  better  up  to  his  work  than  whiter  floim."  —  W.  U  HyM,  E»q^  JRoytd 
■^ricMBwriii  JbnnMf,  TcJ.  L.  pt  I.  p.  144. 

-  Frawt  Iband  Fmch  wheat  to  contain  iaj(  pn  erat  of  ^vtra  j  Yo|d  Gmb4 
that  tlw  Banriu  contained  34  per  cflDt  j  DtTy  obtaiiied  19  jIn  cent  ftom  wintar, 
and  34  ftora  aommer,  wheat ;  fiom  Sicilian,  SI,  and  fivca  Baibaiy  wheat,  19  per 
cenL  Tbe  meal  of  Alaace  wheat  contaiiw,  accordin^r  to  BooadngauH,  17.3 
par  cesL  oT  eliitaa !  that  of  wheat  gmwa  inthe'Jvi^  dm  PtmUti,'  06.7;  and 
dnt  of  milter  whrn,  339  par  ettt.  An  ioereaae  of  ainoal  maaDn  giTSa  riae, 
■Bt  otij  to  BB  iacieaaa  in  the  amnber  of  aeeda,  bnt  alao  to  a  moat  remaA^le 
difference  in  the  propoitioD  oT  the  aDhataoceB  containiog  mtiDgeii,  auch  aa  the 
fhten  whioh  th«7  contain.  One  hundred  paita  of  wheat  frown  on  a  aoil 
manarad  with  cow^dnng  (a  mamm  eontaimng  Ae  anallaat  qoantHf  vf  nitiDgien) 
■Ardad  odf  11.9S  paA  of  ^nlsa,  and  61H  park  ef  KOjOa,  or  slard^  wliiie 
the  aaae  qoaoti^  grown  on  a  snl  nMnwed  wttb  biKnan  urine  jitddad  tbe  maxi- 
onun  (rf*  gloten,  namely,  3S>1  per  cent" — LiAig,  p.  91 

*  We  moat  guard  here  agunat  a  miatake  which,  I  know,  haa  been  nuide,  and 
with  nmch  loss  and  vexation.  Tbe  Whittin{(ton  wheat  ia  called  a  aprlng  iriteat, 
bnt  it  moat  be  aowed  in  rebmary .  We  on  Ae  other  aide  at  tbe  water,  beaiinf 
of  its  excellent  qnalitiea,  and  miqionnK  it  to  be  a  apring  wheat  in  our  aeaae  ottbo 
term,  aowed  it  in  tbe  laat  of  Hatch  and  in  April,  and  it  did  not  ctune  into  head,  aa  the 
RBBon  waa  too  ahoiL  Manj  peraone  blamed  the  aeedsmen  for  haviog  deceived 
tfaem  in  Belling  them  awinterfbr  a  spring  ^eat;  but  tbe  miatake  aroae,aa  enon 
and  ftolla  (rften  ariae,  from  a  di^ient  nae  of  tbe  terma  io  tbe  two  coontrieii 
VOL.    II.  18 
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qaestioQ  when  we  leani  what  has  been  done.  No  good  coltirator 
ihould  willingly  atop  short  of  what  has  beea  reached  by  others, 
nor  should  eTea  this  satisfy  him,  if  there  is  a  possibility  of  going 
beyond  it 

In  statistical  works,  S6  bushels  are  pat  down  as  the  avoage 
yield  of  wheat  through  the  kingdom ;  a  few  years  since,  18 
bushels  were  named  as  the  customary  yield.  This  would  argue 
a  rery  groat  improrement.  There  are  not  a  few  who  even 
now  insist  that  14  bushels  are  the  average  product,  taking  the 
whole  kingdom  together.  This  seems  to  me  much  too  low. 
Among  all  the  farms  which  I  hare  visited,  I  have  not  found  a 
single  &rmer  who  has  rated  his  product  so  low.  On  the  other 
hand,  under  good  cultivation,  I  have  scarcely  ever  found  it  leas 
than  32  bushels.  I  have  very  frequently  found  it  full  40 
bushels.  In  the  fens  of  Lincolnshire,  on  the  redeemed  land, 
I  am  informed,  on  the  best  authority,  that  the  yield  is  very  often 
from  7  to  8  quarters,  that  is,  from  66  to  64  bushels  per  acre.  A 
much  hi^er  amount  than  this  has  been  named.  One  of  the 
best  farmers  in  the  kingdom,  in  the  county  of  Berks,  assured  me 
that  the  crop  upon  his  large  farm,  in  1844-6,  averaged  66  bushels 
to  the  acre ;  and  it  is  well  attested  that  a  crop  grown  in  Norfolk 
county,  in  the  same  year,  produced  1 1  quarters  2  bushels  3  pecks 
per  acre,  that  is  to  say,  90  bushels  3  pecks  per  acre  —  the  lai^eat 
crop  on  record,  within  my  knowledge. 

When  I  received  from  most  credible  authority  the  account  of 
the  last  crop,  so  very  extraordinary  as  it  is,  I  felt  the  strongest 
desire  to  ascertain,  if  possible,  by  what  means  it  was  [hv 
ducod,  and  especially  whether  there  was  any  peculiarity  in  the 
soil,  to  which  so  great  a  yield  was  to  be  ascribed.  Ttus  desire 
was  felt  as  strongly  by  other  members  of  the  Royal  Agricul- 
tnral  Society ;  and  they  directed  the  very  eminent  chemist  of 
the  society,  Professor  Playfair,  to  make  an  analysis  of  the  soil 
and  report  it.  I  shall  give  my  readers  this  report  at  large,  which 
has  been  published  in  their  Journal. 

Two  portions  of  the  soil  — one  of  the  surface,  the  other  of  the 
subsoil  —  were  placed  in  his  hands.  "1  place,"  he  saya,  "for  the 
information  of  the  council,  the  analysis  in  two  forms,  one  of 
these  giving  the  actual  statement  of  the  analysis,  the  other  indi- 
cating the  probable  method  in  which  the  ingredients  are  asso- 
ciated in  the  soil. 


byGoogIc 


"  1.  Sdbtaoi  Soil. 


In  100  parts  as  aetua^  found. 
Organic  matter,  ....  3.43 
Hydrate  «t«,  ....  3.60* 
OarboDio  uid.  ....  0.93 
SalpboTio  wud,  ....  0.09 
PboqthOTic  acid,  ....  0.38 
Silicic  acid  and  uUca,  .  .  81.26 
Peroxide  of  iron, ....    3.41 

Alumina, 3.S8 

Lime, 1.28 

HagDesia, 1.13 

Potaah, 0.80 

Soda, IJW 

Chlorioe, a  trace. 

.     .    0.63 


/■  1  OOpoti  as  cantaintdvt  tie  soil- 
Organic  matter,      ....     3.48 

Hydrate  water 3.60 

EKlica  and  ailieie  aeid,  .  .  78Si7 
Peroxiiile  of  iroo,  ....  3.41 
Carbonate  of  lime,  ...  2.10 
Sulphate  of  lime,  ....  0.16 
Phosphate  of  lime,   (as  in 

bones,) 0.08 

Pboqthate  of  magnesia,  .     .     0.68 
Hagneaia,  (probaUy  as  a  sil- 
icate,)   0.66 

Alamina,  (probably  aa  a  nl- 

ioate,) &6S 

Silicate  of  potash, ....  1.58 
Silicate  of  aoda,  ....  3.71 
ChloTine,  (in  combination  as 

salt,) a  trace. 

Loss  on  analysis,    ....    0.63 
100.00 


In  IQOparts  as  actually  found. 
Organic  matters  &ee  irom 

ammonia 1.20 

Hydrate  water,     ....     2.60t 
Carbonic  acid,      ....     0.04 

Silica, e2JS6 

Peroxide  of  ircHi, ....    3.70 

Lime, 0.66 

Magnena, 1.66 

Ainmina, 4.48 

Potash, 0.60 

Soda, 1.10 

Chlorine, 1.26 

Sulphuric  acid 0.16 

Phosphoric  acid,  ...    a  trace. 
Loss  on  analysis,  ....    0.07 

100.00 


In  100  parts  as  contained  in  the  soil. 
Organic    matters   free    from 


Hydrate  water, 3.60 

Silica  and  silicic  acid,     .    .  81.96 

Peroiide  of  iron 8.70 

Csrbouate  of  lime,  .  .  .  OJOQ 
Iame,(probahly  as  a  silicate,)  0.6S 
Magnesia,  (probably  as  a  siln 

cale,) 1.56 

Ainmina,  (principally  as  a  sili- 
cate,)     4.48 

Sulphate  of  lime,  ....  0.27 
Chloride  of  sodium,  .  .  .  2.06 
Silicate  of  potash,  ....  1.19 
Phosphoric  acid,  .  a  mere  trace. 
Loss  on  analysis,  ....  0.30 
100.00 


*  Water  which  is  not  driven  off  at  the  boiling  point,  213°. 

\  Water  not  expelled  by  lDiig.contitiDed  exposure  to  a  water  batb. 
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"  The  Bubeoil  may  be  viewed  ta  reprMeoting  the  soil  ia  ita 
DUuni  oonditioB,  aod,  u  such,  is  rich  Id  every  coustitueat  eauo- 
tial  to  fertility,  with  the  esceptioa  of  i^osfdioric  acid,  of  which 
mbetance  scarcely  b  trace  could  be  detected.  All  the  iron  in  tlu 
aoil  ezista  in  the  atate  of  peroxide,  so  that  the  plants  may  a^jpcO' 
priate  its  constitueDts  without  injury.  The  jxresence  of  ao  much 
common  salt  in  the  subsoil  is  only  explicable  on  the  sapposition 
Uiat  it  has  been  washed  by  the  lains  from  the  upper  to  the  lower 
aoil,  fur  we  find  it  absent,  except  as  a  trace  from  the  surface  soiL 
The  vicinity  of  the  soil  to  the  sea  explains  the  origin  of  the 
salt." 

'*The  upper  soil  has  obviously  been  imiHY)ved  by  manure 
containing  phosphates,  and  perhaps  also  silicates,  I  regret 
that  no  information  on  this  point  accompanied  the  letter  from 
the  secretary  of  the  Sta^iam  Farmer's  Club.  The  soils,  from 
the  presence  of  the  alkalies  and  the  alkidine  earths,  and  of  all  the 
proper  acids  in  the  subsoil,  are  admirably  calculated  to  famish 
plants  with  their  proper  food." 

I  give  this  account  of  the  soil,  upon  which  this  extraordinary 
crop  was  produced,  from  a  gentleman  truly  eminent  for  his  sci- 
ence, with  feelings  of  no  little  discouragement,  as  showing,  in  a 
case  where  the  curiosity  was  most  reasonable  and  intense  to  get 
at  the  secret  of  this  remarkable  success,  and  where  chemical 
analysis  seems  to  have  done  its  best,  that  we  are  still  in  as  much 
darkness  as  ever.  His  conjecture  how  the  ingredients  were 
probably  mixed  in  the  soil,  as  appears  from  the  seoond  part  of 
each  table  ;  his  sapposition,  iu  the  absence  of  all  information  on 
the  subject,  that  phosphates,  and  perhaps  silicates,  may  have  been 
supplied  in  the  manure ;  the  utter  want  of  the  phosphates  in  the 
soil,  deemed  so  essential  to  vegetation  and  to  the  growth  of  a  grain 
crop ;  and  the  impossibility,  which  I  think  every  farmer  must 
feel,  of  deducing  from  the  result  any  practical  conclusion  what- 
ever, —  are  circtunstances  in  the  case  which  Can  scarcely  escape 
observation,  and  which  I  submit  to  the  judgment  of  my  readers 
without  comment. 

That,  onder  any  circumstances,  we  can  command  a  crop,  w 
insure  any  given  amount,  need  not  be  said ;  but  the  extraordinary 
pains  taken  here  in  the  preparation  of  the  land  and  the  cuUore 
of  the  crop  are  followed  with  all  the  aucoess  which  ia  to  be 
expected.     I  have  a  great  many  returns  of  32  bushels  aod 
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40  bushsU  produced  oa  an  acre ;  and  I  am  Btnmgly  ineliued 
to  believe  tbat  the  avenge  of  good  enltiratioa,  in  ordinary 
■eesons,  is  aeldom  leie  than  38  boahela  per  acn.  The  jvodoct 
o[  good  cnltivation  shoald  be  (xmsideied  ther^me  ai  the 
ttandard  uop,  without  ledoeing  it  by  the  mach  smaller  crop* 
of  those  who  either  enltivate  negligently,  or  maonie  sparin^y, 
or  sofler  their  crops  to  be  stifled  with  weeda. 

In  an  experknent  carefiilly  made  by  a  distingnidwd  farmer  *  in 
Northamptoniduie,  who  has  given  to  the  world,  in  a  plain  and 
piactieal  manner,  the  results  of  his  agricoltoral  experience,  the 
I^odacta  per  acre  of  six  different  kioAs  of  wheat  sown  were 
»  follows :  — 

The  BssexlKown  yielded  at  the  rate  of  40  bosh.;  64  lbs.  per  bndi. 

"   Swrey  white, 36    "       64  "     "      " 

'<   ftown,  (called  clover,)     .    .    .  40    **       63i"    "      " 

"  Snow-drop  white, 39    "       63   «    '•      " 

"   Burwell  brown, 45     "       63   "     "      '* 

"  Whittin^ton  white,      ....  38     "       68  "    "      ** 

Here  were  six  different  kinds,  of  which  it  most  be  admitted 
the  yield  was  large,  and  showa  what  may  be  done. 

In  an  experiment  made  by  W.  Bliles,  Esq.,  M.  P.,  the  produce, 
per  acre,  of  sound  wheat  was  48  busbela ;  42  bushels  2  pecks ; 
47  busbela  ;  35  bushels  3  pecks ;  49  boshds. 

The  crops  on  a  farm  of  P.  Pusey,  Esq.  were,  on  one  acre,  at 
the  nte  of  37{  bushels ;  <m  another,  45}  bosfaels  ;  on  another, 
47}  badiels.  "  This,  it  will  be  remarked,  was  not  a  garden  ex- 
periment, but  applies  to  a  whole  field  of  wheat,  and  the  amount 
was  given  by  the  occupier  <^  the  land." 

W.  L.  Kidd,  M.  D.,  of  Armagh,  Ireland,  informed  me  that  he 
obtained  at  the  rate  of  50  bushels  of  68  lbs.,  or  aboal  28  cwt., 
per  acre,  and  that  there  were  persons  in  the  neighborhood  whose 
crops  w««  Btill  larger.  The  wheat  was  red  wheat ;  the  quality 
such  as  to  command  the  highest  price.  The  soil  was  a  stiff 
clay  recumbent  on  limestone. 

Mr.  Theadstow,  of  Booth,  near  Liverpool,  informs  me,  that 
in  1844-5,  on  a  piece  of  land  less  than  a  statute  acre,  he  i«o- 

*  C.  RniTud,  Ei^  TbmpduHk. 
18* 
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daced  64  bnsbels  of  wheat  of  70  poimda  the  bu^el.  I 
will  subjoin  hia  etatemeot  io  this  case.  "  The  aoil  is  very 
light,  consisting  of  a  sreat  portion  of  sand,  aad  Ijring  close  to 
the  sea-shwe.  The  laad,  the  pteviout  year,  had  been  treoched 
to  the  depth  of  aboot  three  feet,  by  hand  labor,  aad  well  muured 
witii  horse  and  cow  manure,  and  jdanted  with  potatoes.  When 
the  wheat  was  sown,  the  ordinary  mode  of  cDltiratioa  was  par- 
sued,  .  Something  riioit  of  two  bushels  of  white  Dantsic  wheat 
was  sown.  The  seed  had  been  produced  on  land  of  a  heaviec 
nature  than  that  on  which  it  was  sown  here.  The  mode  of 
■owing  was  broadcast ;  the  time  of  sowing,  the  lat  of  December. 
This  is  a  mode  of  coltlTatioh  adopted  generally  on  my  faim,  — 
unirersally  with  regetables,  —  and  jvoduces  sometimes  uncom- 
mon roots.  Some  of  the  cabbages,  which  I  have  weighed, 
weighed  451b6.  each."  In  some  experiments  mads  in  Gloucester- 
shire, the  products  were  as  follows,  per  acre,  of  good  wheat :  — 

Brown's  whita  prolific,  48  bush.  3  pecks ;  weight,  62  lbs.  pet  bosh. 

"       red  prolific, .   46    "    2     "  "       fiOJ" 

Whittington  white,  .  48  ''....  "  69  " 
Old  Herts  white,  .  .  46  "  .  .  .  .  "  61  " 
Golden  drop  rsd,  .  .  49  "  .  .  .  .  "  61} " 
Creeping  wheat,  (red,)  46    "     1  peck ;       "       68} " 

The  above  were  [danted  on  a  gnrelly  loam,  (clover  lay,)  in  a 
high  state  of  coltiTation. 

In  ^  same  county,  in  another  case,  the  products  were  aa  sab' 
joinad.  Cobham  wheat,  per  acie,  4S  bvshels ;  Brown's  whita 
Chevalier,  44  bnshels ;  yeUow  Chevalier,  36  bushels ;  Whittm^ 
ton  white,  38}  bu^els ;  Hertfordshin  while,  39  bushela  i  Oolden 
drop,  40  bBshels. 

The  above  were  grown  after  peas,  which  is  eeosiderad  a  baii 
preparstiob  for  wiieat. 

in  Wortsestandiire,  a  crop  of  wheat,  in  1843^  was  at  the 
rate  of  45  bosfaels  to  the  acre ;  and  as  much  was  expected  tba 
succeeding  season.  It  was  of  a  kind  called  Burletta  whesA,  and 
was  sown  by  drill  at  the  rate  of  two  bushels  per  acn. 

In  another  part  of  Worcestwshite,  in  1844-6,  on  130  acres,  the 
crop  was  nearly  47  bushels  per  acre,  and  the  sample  re^amted 
as  excellent. 
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TbeM  aie  nmarkable  facts,  and  vail  worthy  the  attentioD  of 
the  farmera. 

Wheat  is  winetiinea  grown  here  upon  a  ninuuer  or  naked 
fallow,  eepecially  where  the  land  is  much  ioiested  with  weada ; 
bat  naked  £dlowB  are  well  nigh  exploded  in  any  improTed  sys- 
tem of  Engliah  hoabandiy.  Wheat  geuenlly  conies  once  in  a 
four  years'  rotation  ,*  sometimes  twice  in  fiTe  yean,  and  in  some 
oases  twice  in  seven  yean ;  in  some  erery  alternate  year,  beans 
fbrmiog  the  intennadiate  crop.  The  huter  course,  for  sixteen 
yeaiw,  has  been  the  pnctice  of  an  eminent  fanner  in  Norfolk, 
whose  admiiably-maDaged  farm  I  had  the  pleasure  of  visiting. 
The  land  subjected  to  this  treatment  is  a  deep  rich  alluvion, 
formed  from  the  deposits  under  the  sea,  and  the  beans  are  most 
dioroaghly  SMnnred. 

The  prepanuion  of  the  land  for  wheat  is  made  with  extraor- 
dinary pains.  The  crop  preceding  it  is  usually  tumipa,  or  sonte 
green  esculent,  which  is  consumed  by  ^eep  upon  the  land. 
The  tumipe  am  of  course  most  amfdy  manured,  and  are  genei^ 
ally  cultivated  in  drills.  When  the  season  for  sowing  wheat 
arrives,  these  drills  are  opened  by  the  plough,  and  the  decom- 
posed manure  very  thoroughly  distributed.  It  is  considered  bad 
husbandry  to  I4>p1y  green  manure,  or  manure  of  any  kind,  except- 
ing from  the  fbldii^  of  sheep  upon  it,  to  the  land,  the  year  the 
wheat  is  to  be  sown ;  but  the  result  is  always  better,  when  the 
riwep  80  folded,  besides  the  turnips  or  other  green  feed  with 
which  they  an  supplied,  an  liberally  furnished  with  oil  cakst 
One  of  the  most  skilful  fann«s  in  Linoolnahin,  who,  by  a  auo- 
eessfut  husbandry,  has  risen  &om  small  beginningB  to  wetdth,  and 
has  eetaUished  in  comfort  sevenl  soos  upon  farms  in  his  vicinity, 
ascribes  his  aiicceffi  wholly  to  the  liberal  use  of  oil  cake  for  his 
stock,  considetLog  it  of  the  highest  value  in  enriching  his  mac 
mte.  I  had  the  pleasure  of  witnessing  the  most  ample  evidences 
<^  his  good  huBt>andry.  This  system  of  enriching  land  by 
folding  sheep  upon  it  in  movable  folds  —  a  costom  long  known 
in  England  —  might  in  many  instances  be  adopted  in  the  Nortfa- 
Hn  United  States,  especially  when  the  market  for  mutton  is  im- 
proved. This,  I  think — afiMr  carefully  watching  its  progress  tat 
some  years  past  ~-  it  is  destined  to  be ;  especially  when  our  breeds 
of  sheep,  grown  for  this  express  object,  are  improved.  Here 
mutton  may  be  considered  as  the  fevorite  dish  with  all  classes 
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vho  consume  meat,  and  is  the  principal  meat  to  be  fbond  in  the 
markets,  where  it  is  exhibited  in  exttaordinary  perfection. 

The  soil  pieferred  for  wheat  ia  a  strong  soil,  with  a  large  pro- 
portion of  dajr ;  but  experience  has,  of  late  years,  costraiy  to 
early  and  strong  prejudices,  determined  that  even  the  light  and 
loamy  soils  ate  capable  of  bearing  heavy  crops  of  wheat,  pro- 
Tided  they  can  be  sufficiently  consolidated.  This  is  done  ofien 
by  drivii^  sheep  over  the  land  after  sowing,  and  by  an  imple- 
ment  which  I  shall  presently  describe,  called  a  greaser. 

The  first  process  is,  thoroughly  to  clean  the  land  from  weeds 
and  rubbish  ;  but  the  green  crop  previously  cultivated,  if  it  has 
been  properly  managed,  will  hare  done  much  towards  this.  The 
twitch  grass  (tritiaai  repetu)  abounds  in  the  lands  here  to  a 
most  extraordinary  extent,  and  this  is  raked  out  and  pulled  ont, 
and  generally  piled  on  the  land  and  bunt,  and  the  ashes  sj^ead. 
Some  persons  adopt  the  method  of  Tni-ring  the  piles  of  it  with 
quicklime,  and  thus  forming  an  enriching  compost  for  their  land. 
Others  carry  it  into  their  bam-yard,  to  be  trodden  undor  the  feet 
of  the  cattle,  and  to  absorb  the  liquid  of  the  yard. 

But  wheat  is  often  sown  after  clover,  or  upon  what  is  called  a 
clover  lay ;  the  first  crop  in  the  conrse  being  turnips,  the  second 
barley,  the  third  clover ;  if  cut  the  first  year  for  hay,  then  de- 
pastured with  sheep  the  second ;  or  otherwise  fed  and  ploughed 
in,  and  the  wheat  sown  on  the  inverted  sward,  and  the  land  not 
harrowed  so  deeply  as  to  tear  it  to  pieces.  When  the  clover  is 
designed  to  stand  only  one  year,  it  is  mowed  and  made  into  hay  in 
June,  and  then  ^eep  are  folded  upon  it ;  and  in  this  way  they 
go  over  the  field  twice  before  it  is  [toughed  for  sowing.  It  ia 
deemed  of  great  importance,  in  this  case,  that  the  soil  should  be 
in  as  compact  a  state  as  possible,  and  a  heavy  roller  is  passed  over 
it.  The  greatest  stress  is  laid  upon  this  matter  of  consolidating 
the  soil,  where  it  is  of  a  light  or  spongy  character  ;  and  in  some 
soils  the  ground  is  simply  harrowed,  where  the  {veceding  crop 
allows  of  such  a  process,  or  otherwiaa  ploughed  not  more  than 
three  or  four  inches  in  depth. 

An  instrument  much  used  for  coiuolidating  the  soil,  and  vary 
much  approved  of  by  those  who  use  it,  is  called  a  setHn^rea$«r. 
This  implement  passes  over  the  land  in  the  direction  of  ibe  £ir- 
row,  and  it  forms  on  the  furrows  two  deep  drills  at  a  time,  the 
two  rollers  being  eight  ot  nine  inches  apart,  and  the  blade  of  the 
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roller,  if  so  it  may  be  callod,  or  the  rim,  being  r'  ~7  thin  at  the 
edge,  and  growing  vider  above  the  edge,  thus,  \  /  ,  and  form- 
ing, aa  it  revolves,  tiro  furrows,  hardened  by  its  weight,  into  which 
the  grain  drops  aa  it  is  w>wn ;  and  when  it  comes  up,  it  appears  as 
if  it  had  been  regularly  aown  in  drills  of  eight  or  nine  inches  apart, 
Bocordiog  to  the  width  of  the  revolving  preBses  from  each  other. 
"  The  seam-presser  is,  in  fact,  an  abstract  of  a  drill-roUer,  con- 
sisting of  but  two  cylinders  of  cast  iron,  which,  following  the 
plongh  in  the  furrows,  press  and  roll  down  the  newly  tumed-ap 
earth." 


On  heavy  or  clay  soils  much  more  work  is  rendered  necessary 
to  bring  them  into  condition.  The  first  of  all  requisites  is,  that 
the  land  should  be  thoroughly  drained  or  freed  from  wet.  In  all 
cases  of  heavy  land,  it  has  been  ihe  custom  to  throw  the  field  up 
into  beds,  or,  as  they  are  here  called,  stitches,  with  an  open  fur- 
row between  them.  In  many  cases  which  I  have  seen,  these  are 
even  less  than  six  feet  wide ;  and  wherever  they  are  made  by  every 
sixth  furrow  or  every  e^hth  furrow,  it  is  obvious  (hat  every  acre 
in  six,  or  every  acre  in  e^ht,  is  lost ;  for  nothing  grows  in  the 
intermediate  drains.  The  practice  of  cultivatii^  in  beds  or 
stitches  is,  I  may  say,  almost  universal  throughout  Elngland  and 
Scotland ;  in  general,  however,  these  beds  are  from  three  to  six 
yards  wide ;  on  dry  lands,  more  than  thia.  Since  the  introdue- 
tion  of  the  Deanston  system  of  thorough-draining  and  subsotl- 
ing,  it  has  been  shown  that  they  are  not  at  oil  necessary  for  carry- 
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iog  off  the  wetDflss  of  the  land ;  and  that  on  a  perfectly  flat  sur- 
face, which  has  been  diaioed  and  eubsoiled  in  an  effectual  man- 
ner, all  the  water  falling  upon  the  surface,  will,  by  a  direct  deaceut 
into  the  ground,  find  its  way  to  the  drains.  In  this  way  the  tosa 
of  land  is  presented,  and  the  condition  of  the  land  over  the 
field  is  more  equal ;  for  the  practice  of  forming  beds  or  stitches 
by  continually  turning  the  furrow  towards  the  centre  of  the  ridge, 
is  to  rob  the  part  of  the  land  nearest  ^e  furrow ;  and  the  plants 
growing  near  the  margin  of  the  funows  are  always  inferior  t» 
those  upon  the  centre  of  the  ridge.  Under  these  circumstances, 
the  only  consideration  upon  which  these  stitches  can  be  recom- 
mended is,  that  they  assist  the  sower  and  the  reaper  in  the  meas- 
urement of  their  work. 

Another  instrument  is  used  on  hard  clay  soils,  — which  oAen 
remain  after  ploughing,  and  even  harrowing,  quite  lumpy,  —  called 
a  clod-crusher,  which  not  only  reduces  these  lumps  to  fine- 
ness, but  serves  likewise  to  consolidate  the  soil.  It  can  only  be 
applied  with  advantage  where  the  lands  are  dry  and  the  clods 
hard. 

CVidmUIFi  Paietd  ClodrCruila. 


"  Clod-Cnuher.  — This  valuable  implement  is  c(Hnposed  of 
a  series  of  iron  rings,  with  notched  edges  set  apart  from  each 
other  about  three  or  four  inches.  Small  crossbaTs,  or  knives,  are 
placed  at  frequent  intervals  on  the  faces  of  these,  and  near  tfaur 
outer  notched  rims,  so  as  to  intersect  ev^y  portion  of  laod  over 
which  it  passes.  Its  construction,  combined  with  its  great 
weight,  renders  it  very  effective  for  the  purpose  which  its  nanM 
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denotes.  It  has  been  aptly  said  to  be  *  a  loU  and  a  harrov 
combined.'  Its  use  has  been  found  to  prevent  the  rayages  of  the 
vire-worm  —  no  small  recommendation  to  it" 

"Further  improvements  have  been  made  in  its  constructiim, 
the  principal  features  of  which  consist  in  an  improved  form  of 
tooth,  for  breaking,  rather  than  grinding,  the  clods ;  and  in  ar^ 
ranging  for  each  cylinder  independently  to  revolve  upon  its  own 
axis  —  an  advantage  which  not  only  increases  its  efficiency,  but 
materially  lessens  the  power  required  for  its  draught." 

"  The  roller  is  an  implement  which  requires  more  than  usual 
judgment  as  to  the  time  of  its  use  ;  and  this  remark  applies  with 
increased  force  to  die  one  under  consideration." 

Perhaps  there  is  no  agricultural  implement  in  use  in  England, 
at  the  present  time,  save  only  a  ploi^h,  that  is  so  much  ap- 
proved of  by  practical  tarmers  as  this  clod-crusher.  It  is  used 
Bometimes  before  sowing,  to  get  the  land  into  condition  and  pro- 
duce a  fine  tilth.  It  is  used,  likewise,  after  the  plant  has  come 
up,  to  consolidate  the  land  and  fix  the  roots  of  the  plant ;  and 
it  is  used  also  with  much  advantage  on  the  wheat,  in  the  spring. 
It  has  proved  of  very  great  efficacy  in  the  destruction  of  the 
wire-worm,  frequently  at  once  arresting  its  ravages  in  a  wheat 
field.  It  is  used  likewise  with  great  advantage  upon  light  soils, 
in  consolidating  them,  and  as  a  substitute  for  the  treading  of  the 
wheat-ground  by  sheep ;  for  which  purpose,  when  they  are 
used,  it  is  considered,  in  most  cases,  very  much  to  their  injury. 
The  implement  is  heavy,  and  is  generally  drawn  by  three 
horses. 

The  quantity  of  seed  to  be  sown  has  been  matter  of  much 
discussion  and  experiment.  The  amount,  with  different  farmers, 
varies  from  three  pecks  to  three  bu^els  per  acre ;  and  some 
persons  contend  for  four  and  even  five  bushels.  The  saving 
of  two,  or  even  of  one,  bushel  (d*  seed  per  acre,  upon  the  whole 
extent  of  land  cultivated  throughout  the  kingdom,  would  be 
indeed  an  immense  saving.  The  saving  in  seed  of  two  bushels, 
to  a  fanner  who  cultivates  his  fifty  or  his  hundred  acres  of  wheat, 
would  certainly  deserve  much  consideration  ;  but  if  this  saving 
is  to  be  made  at  the  loss  or  diminished  product  of  three  or  five 
bushels  in  the  crop,  it  would  prove  a  kind  of  economy  not 
moch  to  be  commended.  Among  the  various  conflicting  state- 
ments which  have  been  made  to  me  on  ^is  subject,  and  which 
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hare  been  publicly  reported,  it  is  exceedingly  difficult  to  attire 
at  any  BBtisfactory  conclusion.  A  very  eminent  Scotch  fanner, 
of  lai^e  experience,  says  that,  "  in  some  seasons,  a  moderately 
thin  plant  —  that  ia  to  say,  a  amall  number  of  the  young  plants 
of  wheat  standing  upon  a  given  space  of  ground  —  is  fonnd  to 
be  advantageous  both  to  quantity  and  quality  <^  grain,  and  in 
others  highly  injurious." 

Mr.  Davis,  of  Crogden,  to  whom  I  have  before  referred,  claims, 
from  a  sowing  of  three  pecks  to  the  acre,  to  produce  an  average 
crop  of  forty  btuhels  to  the  acre.  The  last  season,  on  visiting  his 
form,  though  the  straw  was  of  a  rery  large  sise,  and  the  heads  long 
and  full,  it  seemed  to  me  impossible  that  it  riiould  have  pro- 
duced even  thirty  bushels  per  acre ;  and  much  of  it  was  certainly 
extremely  foul  with  weeds.  1  regret  that,  though  I  have  at- 
tempted, I  hare  been  unable  to  ascertain  the  actnal  yield  ;  and  I 
am  quite  ready  to  admit  that  one  is  very  liable  to  err  in  judgment 
upon  such  a  crop,  not  making  proper  allowance  for  the  length 
of  the  heads,  which  was  quite  remaikable. 

The  experiments  of  Mr.  Barclay,  M.  P.,  given  in  the  6th  volonie 
of  the  Journal  of  the  Agriculturtd  Society,  seem  to  go  strongly 
against  the  thin  sowing  of  wheat. 

2i  busheb  of  seed  drilled,     9  in.  apart,  gave  37  basbels  pw  acre. 
I        "       «'     "        •'        12  "      «        "   26       «        «     " 
1        «       "     "   dibbled,  12  "      "        "   31       "        "     « 
If      *'       «     "         "         9  "      "        "   37       «        «     " 
2J      "       "     "    sown  broadcast,  .     .     "    40       "        "     " 

The  value  of  the  grain,  as  estimated  by  the  miller,  was  3d. 
Bore  per  buriiel,  in  the  first  and  last  caae,  than  in  the  otbei8,and 
the  straw,  in  the  last  case,  was  ccmaiderably  more,  in  quantity  and 
value,  than  in  either  of  the  ftwrner. 

In  an  experiment  which  I  myself  saw  upon  a  very  small 
scale,  wheat,  dibbled  at  the  rate  of  six  quarts  to  the  acre,  pro- 
duced at  the  rate  of  seventy  bushels  to  the  acre. 

In  some  GiperimeDts  reported  by  W.  Miles,  Esq.,  M.  P.,  made 
at  his  beautiful  farm  at  King's  Weston,  near  Bristol,  the  yield  of 
the  drilled  wheats,  at  two  bushels,  and  one  bushel  three  pecks, 
per  acre,  was  very  much  superior  to  those  dibbled  at  two  pecks 
and  one  quart  per  acre. 
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The  wheats  ptodoced  as  follows :  — 
Drilled  Wheats. 


M» 

pNAen. 

PnNiK*  to  flood  WiMi. 

Fndai*  ta  Td  or  Ia;edU# 

1. 

2. 
3. 
4. 
5. 

6. 

2  bushels. 

2 

2        " 

2        " 

2 

U      " 

48  bushels  6  pecks. 
42      "        2      « 
47      •'       0     •• 
3J      "        8      " 

49  "        0      " 
34      "       2     " 

DOUn!  Detail. 

4        ,.       0       „ 
r        "        1       « 

4  „       3      „ 

5  "         0        « 

2       .,      2      « 

.. 

QMUJtrcrsiid 

nodKt  la  Oood  WbHL 

Slodatt  IB  IWl  00  tap-fto, 

WlMOt 

1. 

a. 

3. 

4. 

2  pecks. 
2     "     Iqt. 
2     '•    1" 
2     "    1  " 

21  bushels  3  pecks. 
30      "       2      " 
19      "        1      " 
34      "        1      " 

3  bushels  0  pecks. 

4  "       1      " 
2        «       3      " 
6        .,       1      ., 

lb.  Miles's  remarks,  sabjoined  to  this  statement,  are  well  worth 
repeating. 

"  Notwithstanding  Uie  dibbling  in  this  trial  must  be  ceosideied, 
as  &r  as  regards  Nob.  2  and  4,  a  iailure,  yet  I  cannot  but  state 
mj  thorough  coQ7iction,  that  upon  light,  flat  land,  free  from  stones, 
this  system  ought  to  be  anirersally  adopted.  I  Bhould,  however, 
lecommend  not  less  than  a  bushel  to  be  dibbled  to  an  acre,  and 
that  the  process  should  take  place  earlier  in  the  season,  as  when, 
from  the  quantity  of  grain  grown,  there  cannot  be  a  superabun- 
dance of  plant,  it  is  of  great  moment  that  it  should  be  fully  e»- 
t^lished  before  the  alternations  of  frost  and  thaw  commence. 
The  tillering  of  the  plants  is  extraordinary,  as  well  as  the  strength 
of  the  straw ;  and  what  is  saved  in  seed  may  be  most  beneficiedly 
applied  to  keeping  the  land  perfectly  clean,  with  advantage  to 
the  laborer  and  certain  profit  to  the  cultivator.  If,  indeed,  we 
take  two  instances  of  the  same  species  of  corn  from  the  above 
tabular  results,  we  cannot  &il  to  be  struck  with  the  much  greater 
return  from  the  small  than  from  the  large  quantity  sown ;  for 
instance,  I  find  that  No.  2,  drilled  at  two  bushels  per  acre,  pro- 
duced forty-six  bushels  two  pecks  ;  whilst  No.  1,  dibbled  at  two 
vou  II.  19 
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pecks  per  acre,  gave —  say,  tWMitjr-fiTe  biubeU  par  MK.  Tiro 
peeks  of  seed,  howeTer,  vere  oaXy  tried  in  the  latter,  whilst  four 
times  that  quantity  was  used  ia  the  former  case ;  {xopottionally, 
thereiiore,  instead  of  forty-six  bushels  two  pecks,  it  diould  have 
given  one  huodied  bushels.  I  throw  out  these  hints  for  serious 
ooosideration,  m,  without  doubt,  such  a  aaving  of  seed  as  the 
general  introduction  of  the  dibbling  machine  would  produce 
most  be  esteemed  of  national  importance." 

Thest  are,  certainly,  very  rsmarkable  leaults ;  yet  Mr.  Miles 
gires,  io  the  same  paper,  an  account  irom  a  book  of  husbandry 
written  some  years  since,  in  wliich  an  experiment  is  detailed  of 
sowing  ten  pounds  to  the  acre,  and  twenty  pounds  to  the  acre,  in 
which  the  advantage  appears  to  hare  been  greatly  in  favor  of  the 
thin  sowing.  In  Mr.  Miles'e  case,  a  good  many  of  the  wheat 
plants  were  dedroyed  by  the  irost.  In  the  thickly-sown,  a  loss 
could  be  sffinded,  as  a  sufficiency  of  plants  would  remain  for  a 
crop ;  in  the  thinly-dibbled  wheats,  there  was  no  suoh  reserve  to 
fall  bade  upon,  and  the  loss  was  fatal. 

In  this  matter,  many  things  are  to  be  considered.  Some  kinds 
of  wheat  tiller  much  more  than  others ;  that  is,  a  single  plant  of 
one  kind  of  wheat  will  throw  out  more  shoots  than  a  plant  of 
another  kind.  The  time  of  sowing  is  a  material  point.  The 
sariaar  sown  wheat  has  auich  nMie  time  to  thicken,  attd  throw 
tot  bearing  dioots,  than  late  sown  wheats.  The  ctHidition  of 
the  land,  likewise,  is  to  be  considered.  Highly-onriched  and 
maonred  land  will  nourish  more  plants  than  that  which  is 
poor  and  scantily  manured.  The  state  of  the  land,  in  the  next 
place,  sa  it  re^Mcts  weeds,  must  be  taken  into  view.  On  land 
which  is  foul,  thin  sowing  will  give  an  opportunity  foe  the  w«eds 
to  spread  themselves,  vny  much  to  the  disadvantage  of  the  crop. 

I  have  already  treated  this  subject,  to  some  extent,  in  my  second 
report,  to  which  I  must  ref«  my  readers.  I  cannot  help  think- 
ing that,  with  early  sowing  upon  well^mwiUFed  and  well-cleaoed 
land,  and  the  faithful  hoeing  of  the  crop,  so  as  to  keep  it  free 
from  weeds,  a  much  less  quantity  of  seed  than  what  is  usually 
appUed  might  be  safely  and  strongly  recommended.  But,  as 
these  &vorable  circumstances  cannot  always  be  secured,  certainly, 
in  ordinary  cases,  a  liberal  allowance  of  seed  is  to  be  advised. 
The  only  saving  to  be  calculated  upon,  in  this  matter,  is  in  the 
quantity  of  seed ;  as  it  does  not  Kpfcat,  ttom  any  experiments 
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\rhteh  htm  bmu  reported,  or  vtueh  have  oom«  luder  my  notice, 
that  the  crop  has,  in  aoy  caae,  been  ieasened  hj  too  much  seed. 

This  subject  is,  certainly,  one  of  great  import&Dce.  The 
fiumer,  vbo  has  moet  atroDgly  adroeated  thin  towing,  of  a  great 
ndnctiOD  of  the  nsoal  qoantlty  (rf*  aeed,  from  a  letter  which  I  have 
recfntly  receired  from  him,  remaiiw  confident  of  the  Boundoese 
of  his  viewt.  On  the  other  hand,  the  opinion  c^  another  emi- 
nent  practical  fiumer  is,  "  that  these  oerr  doctrines  are  calculated 
to  do  greyer  and  more  exteneive  miechief,  not  only  to  the 
giovors  but  to  the  consumers  of  corn,  than  any  other  theory  he 
•rer  remembered  to  hare  been  broached." 

In  some  experiments  given  in  the  able  report  on  Norfolk 
farming,  in  the  Royal  Society's  Joomal,  it  appean  that  vheat 
Bovn  at  the  rate  of  ten  and  a  half  peeks  per  acre  produced  oeaily 
two  bushels  per  acre  more  when  sown  in  7  inch  than  when  sown 
in  9  inch  drills.  In  another  caM,  there  were  three  and  a  half 
bushels  in  favor  ctf  the  7  inches.  In  another  case,  wheat  drilled  at 
Ai  inches  exceeded  9  inches  by  nearly  two  bushels,  and  7  inches 
exceeded  9  by  eleven  pecb  and  three  pints. 

In  another  experiment, 

8  i^s.  seed  produced  more  than  7|  pks.  by  6  pks.  14  pts.  per  acre. 

fl    *      "  "  "       «     .<    »    «  6  «      9  «    «    « 

10    "       •*  «  «        «      •<    «     «    y    «       4   «     «     << 

HJ  "       "  "  II       ..     «    «    ..  12  «      6   "    "    " 

laj"       "  «  "       .*     «    «    "U  «     13  «    «    « 

These  statements  do  not  determioe  the  csM,  bat  they  an 
strongly  entitled  to  consideTation.  It  would  be  wrong,  however, 
not  to  state  that,  in  a  subsequent  experiment  of  this  same  farmer, 
the  difference  between  sowing  eight  pecks  or  twdve  peeks, 
after  deducting  the  seed,  was  only  a  few  quarts.     Thus, 

8  pks.  of  seed  produced  at  the  rate  of  89  bushels  2  pks.  2  qts. 

1»     ..      «       «  «  »      «         u     a    40         « 

And  io  anotiser  ease,  three  bu^Mla  of  seed  aetnally  produced 
less  than  two  bushels  and  a  peck.    Thus, 

0  peeks  of  seed  pMdoeed  40  bnshels  %  pec^  2  qnan*. 

la  "    "    "       "      40     « 
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It  is  admitted  that  crops  standinfl;  thickly  ripea  the  soonest; 
aDd  the  graia  produced  by  them  is  said  to  be  of  a  superior  qual- 
ity to  that  which  comes  &om  thinly-soved  crops. 

On  Lord  Leicester's  estate,  in  Norfolk,  (who,  more  than  any 
other  man  in  the  annals  of  English  agriculture,  distinguished 
himself  for  his  successful  husbaiuiry, )  the  practice  was  lo  bow  three 
bushels  per  acre.  On  Mr.  Dixon's  farm,  in  Kent,  whose  crops 
are  said  to  arerage  forty-two  bushels  per  acre,  the  custom  is  to 
sow  two  and  a  half,  and  sometimes  nearly  three,  bushels  per  acre. 

The  time  of  sowing  wheat  in  England  admits  of  a  long  range, 
from  the  middle  of  September  until  December,  and  sometimes 
even  into  February.  -Where  circumstances  favor  it,  aa  early 
sovring  is  preferred  ;  and  very  forward  wheats  are  fed  down,  in 
the  spring,  by  sheep,  which  are  folded  upon  them.  la  cases 
where  a  crop,  to  be  followed  by  wheat,  is  to  be  used  upon  the 
ground,  the  wheat  is  not  sowed  until  that  crop  is  fed  off ;  or 
where  wheat  follows  potatoes,  the  sowing  is  carried  forward 
far  into  the  season. 

Wheat  follows  turnips,  mangel-wurzel,  carrots,  potatoes,  and 
clover.  The  last  is  universally  approved.  Mustard  is  likewise 
sown,  as  a  preparation  for  wheat,  sometimes  at  the  rate  of  seven, 
and  sometimes  at  the  rate  of  sixteen,  pounds  to  the  acre,  to  be 
fed  off  by  sheep,  or  otherwise  to  be  covered  in  as  a  green  dress- 
ing. A  matter  is  stated  as  a  fact  in  this  case,  which  deserves 
attention ;  that  the  white  mustard  will  not  remain  in  the  soil 
after  beii^  once  ploughed  up ;  that  the  black  can  hardly  be 
eradicated,  but  has  bran  known  to  remain  in  the  soil  for  e^es. 
We  must  be  cautious  what  guests  we  entertaia. 

I  have  already  said  that,  in  a  rotation  of  crops,  only  one  out 
of  the  four  is  manured,  and  that  green  barn  manure  is  never 
applied  to  the  wheat  crops.  But  the  wheat  crop  cannot  be  said 
to  be  not  manured,  for  the  folding  of  sheep  upon  the  ground,  by 
their  consumption  of  the  green  crops,  fumishea  a  most  effectual 
manuring.  Besides  this,  artificial  or  saline  manures  are  applied 
to  the  crop,  and  guano  has  been  used  with  great  success.  The 
nitrates  have  mainly  served  to  increase  the  amount  of  straw,  but 
not  o£.  grain ;  and  although  soma  experiments  seem  to  have  pro- 
duced a  great  increase  of  grain  from  their  use,  yet  they  are  not 
very  often  applied.  I  have,  however,  the  assurance  of  one  exteo- 
aiye  fimner  of  his  success  in  the  use  of  the  nitrate  of  soda  when 
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Implied  to  oats  upoD  a  clay  soil,  increasing  the  crop  ia  the  jwopor^ 
tioD  o{  li  to  5,  aad  this  in  repeated  trials.  I  regret  that  I  could 
obtain  iiom  him  uo  iiuthei  and  no  mora  exact  particulais.  There 
aie  many  instances  given,  and  some  from  fanners  with  whom  I 
have  the  jdeasure  of  an  acquaintance,  of  the  very  successful  ap[dt- 
cation  of  nitrate  of  soda  to  wheat  j  yet,  in  spite  of  these,  it  is  not 
rery  extensively  used,  and  iis  application  is  viewed  with  great 
distrust.  Further,  and  more  exact,  and  longer-continued  experi- 
ments are  greatly  to  be  desired.* 

There  are  three  modes  of  sowing  wheat —  the  first,  broadcast ; 
the  second,  by  drilling ;  the  third,  by  dibbling.  The  last  two 
methods  are  generally  done  by  machines ;  the  last  not  always, 
however ;  unless  women  and  children,  who  drop  the  grains  in  the 
hole  made  by  a  dibble  of  the  most  simple  construction,  are  to  be 
considered  as  machines,  and  the  human  hand  the  most  perfect  of 
its  parts.  Drilling  and  dibbling  are  methods  certainly  to  be  pre- 
ferred, as  the  seed  is  mote  evenly  sown,  and  an  opportunity  is 
offered  of  hoeing  and  weeding  the  crop,  which  is  here  most 
carefully  done,  and  undoubtedly  to  great  advantage.  When 
wheat  is  drilled,  hkewise,  there  is  an  opportunity  of  cultivating 
between  the  rows  by  implements  for  that  purpose,  the  advan- 
tages of  which  are  unquestionable.  These  implements  are  de- 
nominated horae-hoes,  or  acuffiera. 

In  my  next  Report,  I  shall  give  a  plate  of  a  horse-hoe  much 
in  use  ;  but  I  cannot,  among  the  many  varieties  exhibited,  pro- 
nounce it  the  best.    I  shall  give  it  as  a  specimen  of  the  imple- 


*  "  Widi  legwd  to  Dttnte  of  woAk,  ftom  which  m  mocli  wu  once  azpected, 
Hiora  ue  the  moit  undoubted  proob,  from  numenn*  qnaiten,  of  an  enoimous 
incieue  «f  the  produce  kfter  its  use ;  there  ue  u  nndoabted  itutancee  of  ita 
utter  failure.  Noi  'bxn  we  any  clew  to  the  mTHtsiy.  On  the  come  land,  where 
it  gave  Die  Mght  boahelfl  one  jrear,  it  gave  barely  three  in  the  following;  and  hav- 
ing tried  it  large]  J,  at  that  time,  on  difierent  fanns,  nowhere  with  aucceaa,  I  have 
girenitvpi  Still,  dkeie  ia  evidently  a  [viDciple  of  fertilitf  in  it,  which  will  some 
day  be  fbood  oat;  and  WHne  &nnen  cootinDe  to  nae  it ;  but  in  sevenl  caam  it 
has  produced  mildew  in  wheat  and  barley,  by  forcing  the  crop  beyond  the  atrangth 
of  the  land.  By  tho  ride  of  tho  nitmte,  I  tried,  on  several  flelda,  the  sulphate  of 
■■»»™«™,  extncted  fiom  gas-water  the  fint  time.  It  acted  preciaely  aa  the 
nitrate  rfaoda,  daAening  the  cdlac  rf  the  plant,  and  atrengthening  the  ati^w  and 
the  ear  even  mora  than  the  nitrate ;  but  it  certainly  did  not  pay.  Again,  we  have 
tbe  principle,  and  we  mnat  learn  to  combine  it." —P.  i^tMg^  Ea^  H.  P. 
19  • 
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BMDU  luwl  here,  thinking,  if  it  hn  oo  other  benefit,  it  may 
furnish  soma  naeful  luggestioDi  to  some  of  ou  iDrentive  man- 
nfacturen  of  sgriciiltunl  took,  who,  in  the  ingenoity  and  skill 
•f  their  productions,  and  especially  in  the  excellence  ot  the 
workmanship,  (and  it  is  no  diapaiagement  to  the  English  mano- 
factuierB  for  me  to  say  it,)  need  not  fear  a  competition  with  the 
best  mechanics  on  this  side  of  the  water.  The  implement  haa 
received  the  highest  premimn  of  titt  Agricultural  Society,  widi 
vary  strong  conmiendati<HUL 
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EUROPEAN   AGRICULTURE. 


EIGHTH   REPORT. 


CVI.  — CROPS.    {Continued.) 
Omtdet  Patau  Otm-Hoe. 


"  This  horse-hoe,  invented  by  Gairett  and  Son,  of  Leiston,  is 
suited  to  all  methods  of  drill  cultivation,  whether  broad,  stetch, 
or  ridge  ploughing,  and  is  adapted  to  hoeing  grain  of  all  kinds, 
as  well  as  roots.  The  peculiar  advantages  of  this  implement 
are,  that  the  width  of  the  hoes  may  be  increased  or  diminished, 
to  suit  all  lands  or  methods  of  planting ;  the  axletree  being 
movable  at  both  ends,  either  wheel  may  be  expanded  or  con- 
tracted, so  as  always  to  be  kept  between  the  rows  of  plants. 
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"  The  shafts  are  readily  altered  and  attached  to  any  part  of 
the  frame,  so  that  the  horses  may  either  walk  in  the  furrow,  or 
in  any  direction,  to  avoid  injury  to  the  crop. 

"  Each  hoe,  or  each  pair  of  hoes,  works  on  a  lever  independ- 
ent of  the  others ;  so  that  no  part  of  the  surface  to  be  cut,  however 
uneren,  can  escape ;  and  in  order  to  accommodate  this  imple- 
ment to  the  consolidated  earth  of  the  wheat  crop,  and  also  the 
more  loosened  top  of  spring  grain,  roots,  &c.,  the  hoes  ate  pressed 
in  by  different  weights  being  hung  upon  the  ends  of  each  lever, 
and  adjusted  by  keys  or  chains,  to  prevent  their  going  beyond 
the  proper  depth. 

"  That  which  has  hitherto  been  an  objection  to  the  general 
use  of  the  horse-hoe,  in  this  is  avoided  by  adopting  a  mode  of 
readily  shifting  the  hoes,  on  a  plan  similar  to  that  of  the  steerage 
adopted  in  drills,  so  that  the  hoes  may  be  guided  to  the  greatest 
nicety.  This  implement  is  so  constructed  that  the  hoes  may  be 
set  to  a  width  varying  from  seven  inches  to  any  wider  space ; 
the  inverted  hoes  are  preferred,  when  the  distance  between  the 
rows  is  sufficient  to  admit  a  pair  of  them ;  otherwise,  triangular 
or  arrow-shaped  hoes  may  be  substituted,  or  any  other  fonn  that 
may  be  considered  best  for  the  purpose. 

"  Two  points  in  this  hoe  are  worthy  particular  notice ;  the 
one  being  that  the  blades  of  the  hoes  are  made  entirely  of  steel, 
and  are  attached  to  the  stalks  so  readily  that,  as  they  may 
become  damaged  or  worn  out,  they  may  be  replaced,  by  the 
operator,  without  difficulty ;  the  other,  that  the  position  of  the 
frame  admits  of  easy  adjustment,  so  that,  according  to  the  tex- 
ture of  the  soil,  the  cutting  edges  of  the  hoes  may  assume  a 
position  more  or  less  inclining  to  the  work."  * 

Wheat  is  drilled  when  it  is  sown  in  a  continuous  line,  and  in 
general  the  distance  of  these  drills  or  rows  from  each  other  is 
about  nine  inches.  A  greater  width  is  preferred  by  some  persons. 
When  the  ground  is  marked  out  by  a  seam-presser,  as  before 
described,  the  seed  then  comes  up  in  continuous  rows,  as  if  it 
were  sown  by  a  drill-machine ;  but  there  are  several  machines  in 
operation  expressly  for  the  drilling  of  wheat  and  for  depositing, 
at  the  same  time,  in  the  drill,  such  fine  manure  as  it  may  he  de- 
sired to  sow  with  the  grain.     Indeed,  to  such  perfection  have 

*  Rannvne^  ImpleoenU  of  AgiicalUire. 
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some  of  these  machines  beea  carried,  that  even  coarsely-chopped 
manure  is  likewise  deposited  by  them  in  the  row,  as  is  done  in 
the  case  of  sowing  turnips  or  other  roots. 

At  first  sight,  these  machines  appear  extremely  complicated 
and  unwieldy  ;  and  one  would  be  inclined  to  think  that  a  spin- 
ning jenny  might  be  managed  with  equal  ease  in  the  field. 
They  are  cumbrous,  and  to  a  degree  complicated ;  yet  they  are 
much  in  use,  and  they  certainly  perform  their  work  extremely 
well.  This,  perhaps,  is  all  that  is  to  be  asked  of  them ;  and 
mechanical  ingenuity,  which,  under  the  stimulus  of  large  pre- 
miums and  a  powerful  competition,  is  now,  every  day,  becoming 
more  active,  may  presently  succeed  in  rendering  them  more 
simple  and  light,  without  reducing  their  efficiency.  I  give 
below,  merely  as  a  specimen,  the  engraving  of  a  drill  machine 
GarrdCt  PaUnt  DriUfor  Genend  Putpota. 


to  which  the  Agricultural  Society  awarded  its  premium  of  thirty 
pounds ;  it  is  said  to  have  a  deserved  popularity.  I  have  seen 
several  different  kinds  in  operation,  but  with  very  imperfect 
means  of  making  a  comparison  between  them  ;  and,  from  a  neces- 
sarily cursory  observation,  it  would  be  presumptuous  in  me  to 
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pronounce  a  decision  upon  their  merits.  As  every  man,  with  a 
commoa  eodowmeot  of  philoprogenitiTeness,  deems  his  own 
children  the  handsomest  j  and,  though  they  may  be  blear-eyed  or 
bandy-lagged,  will  come  at  last  to  look  upon  these  defects  and 
deformities  with  indulgence,  or  even,  with  complacency  and  ad- 
miration, and  will  insist  that  others  shall  have  the  same  opinion; 
so,  if  we  take  the  accousts  which  the  inventors  and  makers  give 
of  their  own  machines,  we  shall  find  the  correspondent  exaggera- 
tions of  self-esteem  and  vanity,  and  shall  be  called  upon  to  believe 
that  each  one  supplies  the  defects,  and  surpasses  the  merits,  of 
every  other. 

"  The  Suffolk  drill  is  the  kind  in  most  general  nse  throughoni 
the  kingdom,  end  is  adapted  for  drilling  corn  either  on  level 
lands  01  on  ridges,  and  on  all  descriptions  of  soil.  It  is  furnished 
with  independent  levers,  by  which  the  colters  are  each  readily 
and  separately  made  to  avoid  any  locks  or  irregularities  of  the 
ground,  and  a  press-bar,  extending  over  the  entire  width  of  the 
machine,  to  force  the  colters,  in  case  of  need,  into  bard  ground, 
with  a  varying  degree  of  pressure,  according  to  the  texture  of 
the  soil. 

"  The  colters  can  be  set  so  as  to  drill  the  com  at  any  width, 
from  four  inches  to  a  greater  distance.  They  also,  if  required, 
readily  allow  of  the  introduction  of  the  horse-hoe  ;  and,  from 
being  placed  in  double  rows,  they  admit,  when  at'  work,  lai^e 
stones  to  pass  between  them,  of  a  size  that,  under  the  old  plan 
of  placing  the  colters  in  one  line,  would  break  or  stop  the 
machine.  The  most  complete  drills  are  furnished  with  the 
'amng  steerage,'  by  which  the  drill-man  keeps  the  rows  at 
exact  or  even  distances  from  those  which  have  been  previously 
drilled.  The  '  com  biuTel '  is  made  to  deliver  from  two  pecks 
to  six  or  seven  bushels  of  seed,  per  acre  ;  and  they  are  fumished 
with  an  additional  barrel  for  drilling  turnips  and  mangel-wurzel. 
These  barrels,  by  a  sim[de  yet  efficient  '  regulator,'  are  kept,  on 
unequal,  hilly  ground,  at  the  same  level ;  so  that  the  grain  is 
evenly  delivered,  in  whatever  situation  the  drill  may  be  placed. 

"  A  '  seed  engine '  is  also  sometimes  added  to  the  common  com 
drill,  by  which  the  grass  seeds  and  clover  are  sown  at  the  same 
time  as  the  com,  and  each  kind  of  seed,  if  required,  separately. 
By  this  plan,  any  quantity,  per  acre,  of  the  seeds  may  be  much 
more  evenly  distributed  than  by  mixing  them  up  together.     For 
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these  weds,  being  of  differeDt  sizes  and  weights,  are,  in  the  or- 
dinary seed  engines,  very  apt  to  separate  in  the  boxes  ;  sod  thus 
the  brushes  too  often  deliver  them  in  uaequal  proportions. 

"  The  weight  of  these  drills  necessarily  varies  with  the  num- 
ber of  colters,  ranging  from  three  to  tea  hundred  weight ;  they 
are  drawn,  according  to  circmnstances,  by  one,  two,  or  three 
hones ;  the  sliding  azletree,  allowing  the  addition  of  any  num- 
ber of  colters,  adapts  the  drill  to  different  breadths  of  land. 

*'  The  manure-box  may  be  taken  on  or  off  at  pleasure.  It  is 
a  sim^de  yet  acciurately-wotking  apparatus  for  deUvering  the 
maonre,  which  it  does  with  great  evetmess,  and  in  quantities 
varying,  as  the  '  slip '  is  placed,  from  six  to  eight  bushels  per 
acre.  In  the  best  drills,  also,  a  very  important  improvement  has 
been  made  within  the  last  few  years,  which  consists  in  the  use 
of  separate  colters  for  manure  and  seed.  The  manure  is  now 
deposited,  according  to  the  mode  preferred  by  the  cultivator,  not 
only  from  two  to  three  inches  deeper  in  the  ground  than  the 
seed,  but  from  tea  to  twelve  inches  in  advance  of  it,  so  as  to 
give  the  soil  time  to  cover  the  manure  before  the  next  colters 
deposit  the  seed ;  whereas,  on  the  old  plan,  of  depositing  the 
seed  and  the  fertilizer  together  dowa  one  pipe,  ao  evil  was  liable 
to  arise ;  when  it  was  used  with  some  of  the  more  powerful  arti- 
ficial manures,  the  seed  and  the  manure  were  too  close  together, 
and  the  manure  was  not  dropped  with  certainty  in  its  best  posi- 
tion, under  the  seed.  "  * 

At  the  Shrewsbury  meetii^  of  the  Royal  Agricultural  Society, 
a  drill,  or  seed-depositing  machine,  was  exhibited,  of  which  the 
approbation  of  the  judges  of  implements  is  so  empbaticsl  that  I 
shall  quote  it  in  full.  It  was  the  invention  of  Hr.  William 
£■  Tiagoe,  of  Penzance,  Cornwall. 

"  This  implement  enlisted  the  judges'  earnest  attention  and 
unqualified  admiration,  from  the  simplicity  of  its  acting  parts, 
the  accuracy  of  its  deposition  of  seed,  and  the  mechanically- 
good  adaptation  of  means  to  ends.  Although  simple,  it  is  diffi- 
cult to  describe.  It  travels  on  three  wheels,  the  leading  pair 
being  attached  to  the  shafts,  fr<Mn  which  pair  is  derived  the 
small  power  required  to  effect  the  measurement  and  deposilion 
of  the  seed.     The  machine  is  c^iable  of  sowing  six  rows  of 
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com,  (grain,)  or  Other  seed,  at  a  time.  The  apparatus  for  forming 
the  drills  consists  of  six  pressing  wheels,  immediately  followed 
by  as  many  murov  boxes  or  shaies,  which  maintain  the  little 
trenches  clean  and  open,  and  each  trench  perfectly  distinct,  tintil 
the  seed  falls  into  them.  Through  these  shares,  the  seed  is  con- 
ducted by  small  tubes  from  the  seed-box  or  hopper  above  them ; 
and  immediately  behind  the  shares  is  placed  a  peculiarly-simple 
and  effective  kind  of  hoe,  for  covering  the  seed.  The  seed  is 
received  upon  sliders  resting  upon  the  bottom  of  the  hopper, 
and  furnished  with  proper  recipient  holes,  the  size  of  which 
determines  the  number  of  seeds  desired  to  be  planted.  Means 
are  provided  for  striking  off  excess ;  and  it  was  found,  on  re- 
peated trials,  that  no  greater  difference  took  place,  in  the  number 
of  seeds  deposited,  than  was  fairly  attributable  to  the  difference 
in  the  magnitude  of  the  coins.  The  entire  apparatus  is  readily 
raised  out  of  the  ground  at  headlands,  or  when  turning.  If  the 
preparation  of  a  firm  seed-bed  be  a  good  principle,  this  machine 
effects  it  as  well  as  any  pressor ;  pressing  and  drilling  six  rows 
at  once,  with  an  adjustment  for  shifting  the  width  of  the  rows 
from  five  to  any  other  number  of  inches  apart  desirable  for 
grain ;  and  it  either  distributes  the  seed  in  a  train  or  drops  it 
within  a  small  compass."  * 

Such  a  machine  as  this  would  seem  to  meet  its  objects  per- 
fectly ;  but  there  are  many  others,  which  claim  for  themselves 
equal  advantages.  It  would  be  idle  to  attempt  to  enumerate 
the  various  forms  of  drill  machines  which  I  have  seen  at  work 
in  the  country,  and  to  the  value  of  which  I  csn  bear  a  strong 
testimony,  not  so  much  from  an  inspection  of  the  construction 
of  the  machine  as  the  excellent  manner  in  which,  so  frequently, 
the  work  appears  to  be  executed.  The  practice  of  drilling  wheat 
is  in  my  opinion  greatly  to  be  preferred  to  that  of  sowing  wheat 
broadcast ;  first,  in  the  much  more  equal  distribution  of  the  seed ; 
next,  in  the  better  opportunity  which  the  wheat  has  of  spreading 
or  tillering ;  and  thirdly,  in  the  opportunity  of  clearing  and  culti- 
vating the  crop,  which  latter  is  of  great  importance.  I  am  of 
an  opinion,  borne  out  very  strongly  by  facts  which  have  come 
under  my  observation,  that  wheat  in  the  early  periods  of  its 
growth  is  as  mtich  benefited  by  cultivation  as  any  plant  which 

*  Report  or  Committee  on  Implements,  it  Shwmbnrjr,  184Sl 


byGoogIc 


[TTl 


is  grown ;  and  the  injury  which  is  done,  both  to  the  growth  of 
the  plant  and  to  the  sample  of  grain,  by  the  weeds  which 
ripui  their  seeds  ammg  it,  renders  the  weeding  or  clearing  of 
the  crop  of  great  importance.  This  is  often  done  here,  eren 
when  the  crop  is  sown  hroadcast ;  and  it  is  not  nncommon,  in  the 
spring,  to  see  a  laige  party  of  women  in  a  field,  employed  ia 
weeding;  but  it  is  obvious  to  what  disadTantaga  this  is  done 
when  the  plant  is  sown  broadcast,  compered  with  it  when  sown 
in  drills. 

The  nest  mode  of  jdanting  wheat  is  by  dibbling.  Drilling  is 
sowing  the  wheat  in  rows,  in  continuous  lines ;  dibbling  is 
planting  it,  in  these  rows,  at  intervals,  sometinMs,  of  six  inches 
to  a  foot.  This  is  sometimes  done  by  hand;  a  laborer  goes 
forward,  with  an  instrument  with  two  or  three  teeth, 
making  holes,  into  whi*^  children,  who  follow  him, 
drop  one  or  more  seeds  as  they  go  on,  and  cover  1 
tbMQ  with  their  hands  or  feet.  Labor  is  here  so 
abnndant,  and  patents,  in  order  to  eke  oot  their  oanow  means 
of  living,  are  so  ready  to  avail  themselves  of  the  labor  of  their 
children,  that  this  operation  is  not  expensive,  and  indeed  is  often 
compensated  by  the  actiud  saving  in  seed ;  and  abating  the 
irregnlarities  in  the  sowing,  which  may  be  expected  from  the 
common  recklessness  of  children,  may  be  considered  as  a  good 
mode  of  executing  the  work.  But  machines  have  been  invented 
for  dibbling  as  well  as  for  drilling ;  and  one  called  ^ewbern/'s 
machine,  from  the  name  of  its  maker,  ts  exceedingly  ingenious 
in  ite  construction.  I  shonld  find  it  difficult  to  describe  it  in- 
telligibly. A  machine  calculated  to  sow  only  one  row  has  one 
wheel,  to  BOW  five  rows  has  fire  concentric  wheels,  hollow,  and 
with  a  box  in  them  to  contain  the  seed,  with  dibbled  points  upon 
the  rim  of  these  wheels,  at  such  distances  as  it  is  desired  the 
holes  should  be  made.  As  the  machine  revolves,  these  dibbles 
or  pins,  which  are  in  fact  hollow,  force  themselves  into  the 
ground,  nuddi^  a  place  or  hole  for  the  deposit  of  the  seed ;  and, 
as  they  are  being  raised  from  the  hole,  they  divide  and  drop  the 
seeds  into  it,  which  is  covered  and  pressed  down  by  the  machine. 
The  machine  is  calculated  to  sow  from  four  to  fire  pecks  an  acre. 
It  is  drawn  by  two  horses,  — in  some  cases  more  are  required, — 
and  in  general  performs  its  work  well.  It  is  an  expensive  machine ; 
VOL.  II.  30 
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and  its  veight  has  been  objected  to  by  many  persons;  but  by 
some  fanners  this,  on  light  lands,  is  coiuidared  an  advautage. 

There  are  seTeial  other  kinds  of  dibbling  machines,  which  I 
need  not  describe,  and,  among  others,  a  machine  carried  in  the 
laborer's  hand,  which  makes  the  hole  and  drops  the  seed  by  the 
same  operation.  It  is  ingenious,  but  is  adapted  to  cultiration 
only  on  a  very  small  scale. 

On  one  of  the  best  cultivated  farms  in  England,  —  that  of  the 
Duke  of  Bedford,  at  Woburn,  —  Mr.  Burners,  the  farm  manager, 
states  (1645)  that  he  employed  boys  to  dibble  one  hundred  acres 
of  wheat.  The  holes  were  made  with  a  stick  or  dibble,  three 
inches  asunder  in  the  row,  the  distance  between  the  rows  being 
nine  inches ;  and  the  number  of  "  dibs,"  per  acre,  amounted  to 
232,320.  He  slates  that  he  has  some  boys  who  would  make 
one  hundred  and  fiily-one  holes  in  a  minute ;  but  of  course  they 
V  could  not  long  continue  such  a  rate.* 

A  great  dirersity  of  opinion  prevails  on  the  subject  of  drilling 
and  dibbling  wheat ;  and,  from  the  respectability  of  the  differing 
parties,  there  is  reason  to  believe  these  different  opinions  are  held 
in  equally  good  faith.  The  invention  of  a  patent  machine  for 
any  particular  object,  like  that  of  a  patent  medicine,  always  d&- 
Telops  in  the  artist  or  inventor  a  wonderful  facility  in  procuring 
authorities  in  its  favor.  The  advantage  of  being  able  to  weed 
and  cultivate  the  plant  apj^es  even  more  to  wheat  which  is 
dibbled  than  to  that  which  is  drilled,  and  the  product  is  likely 
to  be  as  good.  In  all  these  cases,  the  main  saving  calculated 
upon  is  in  the  quantity  of  seed  to  be  sown.  This  may  vary 
from  one  bushel  and  a  peck  to  two  bushels  and  upwards  per  acre. 
This  is,  certainly,  where  any  lai^e  quantity  is  to  be  sown,  an 
important  consideration.  Where  the  land  ia  in  good  condition, 
enriched  and  free  from  weeds,  and  where  the  planting  can  be 

*  On  this  McelleDt  and  odminblj-muuiged  Mt&te,  I  fband  that  tfairt;  boja 
vera  eoMtaatlT  employed  in  him  voA,  fer  which  they  received  Mxpence  per 
day.  Their  wsges  were  never  r&ised,  bnt  whenever  they  could  improve  dirir 
conation,  they  were  at  liber^  to  anil  thenuelvee  of  the  opportuni^.  They 
were  thus  furnished  with  regalu  work,  and  were  aervinK  en  apprentkeUiip  |p 
tfrriculture  under  the  m(«  fsTonble  eiicnnwtMKea.  This  was  real  and  moat 
judicious  philanthropy.  This  may  not  be  undentood  on  the  other  eide  of  the 
water,  where  there  ia  an  nrgrent  demand  for  all  the  labor  that  can  be  eapplied ; 
bnt  it  will  be  appreciated  tiere,  where  empk^ment,  at  aay  rata,  is  often  very  diffl. 
cult  to  be  procured. 
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done  very  early  in  the  aeosoa,  and  carefully  done,  dibbling  may 
be  considered  safe,  and  peihaps  to  be  prefeired ;  but,  in  all  cases, 
•gains!  the  advantages  of  dibbling  a  small  quantity  of  seed,  are 
to  be  set  off  the  danger  from  insects  and  frost,  and  the  imperfect 
genniuatioa  of  the  seed.  To  save  two  bushels,  or  erea  one,  per 
acre,  iu  all  the  seed  sown  throughout  the  kingdom,  would  be  an 
enormous  saving,  and  come  very  near  meeting  all  the  demands 
which  are  made  for  foreign  supplies ;  but  on  the  other  baud, 
from  the  omissioa  to  sow  sufficient  seed,  to  experience  a  loss  or 
deficiency  of  four  or  more  bushels  per  acre,  as  some  pretend  would 
be  the  result,  would  be  a  much  more  serious  matter.  I  have 
known  a  good  many  persons  to  hold  to  some  particular  opinions 
or  faith  in  religion,  because  they  say,  uotwithstaQding  their  con- 
Tictioo  of  their  inconsistency  or  absurdity,  if  they  should  prove 
wrong  they  still  would  be  safe ;  whereas,  if  they  adopted  other 
opinions,  to  which  they  feel  strongly  inclined,  and  of  which  they 
perceive  the  reasonableness,  if  they  should  not  prove  true,  they 
would  find  themselves  in  an  unfortunate  condition.  The  state 
of  opinion,  in  regard  to  the  thick  <h  thin  sowing  of  wheat,  is 
quite  analogous.  Farmers  may  be  safe,  and  save  their  seed,  by 
■owing  little.  They  do  not  save  their  seed,  but  they  are  sure  to 
be  safe,  —  so  far  as  this  goes,  —  in  regard  to  a  crop,  by  sowing  a 
good  deal.  Different  minds  will  view  the  matter  differently ; 
but,  having  fully  stated  the  case,  like  a  wise  ju^e,  I  submit  it  to 
those  whose  province  it  is  to  decide.  1  have  known  a  great 
many  persons,  who  have  enjoyed  an  extravagant  reputation  for 
wisdom,  who  never  gave  a  decisive  and  unequivocal  opinion  in 
any  case.  Like  the  Delphic  oracle,  they  were  always  sure  to  be 
right,  because  the  prediction  would  fit  any  result.  Without  any 
pretensions  to  wisdom,  it  may  be  safe  in  me  to  adopt  the  same 
course. 

The  increase  which,  by  painstaking,  may  be  obtained  from  a 
single  seed  is  very  remarkable.  I  have  already  spoken  of  some 
instances,  but  I  shall  refer  to  others,  for  two  reasons ;  first,  for  the 
curiosity  of  the  fact,  and  showing  how  ]»:oIific,  under  good  culti- 
vation, a  plant  may  become ;  and  next,  as  evincing  with  how 
little  difficulty  a  new  and  imj^oved  variety  of  grain  may  be 
obtained,  by  selecting  from  a  field  even  a  single  head. 

A  fanner  in  Cambridgeshire,  in  1840,  gathered,  from  one  of  bis 
fields,  eighteen  very  fine  ears  of  wheat,  (which  were  five,  six,  and 
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MTsn  aat,)  the  pioceada  of  vhieh  £Ued  a  commoo  wine-^^aM. 
The  above  waa  planted  th«  following  autunui,  and  produced 
one  peck,  which  was  planted  November  8,  1841,  and  produced 
•even  busbeU  and  one  peck :  planted  the  aanMf  November  3, 
1842 ;  the  {Hvduce  one  hundred  and  eight  busbets  and  two  pecka ; 
which  waa  planted  in  the  autumn  of  1843,  and  produced  ooe 
thousand  eight  hundred  and  sixty-eight  bushels.  This  was 
the  increase  from  the  eighteen  ears,  in  the  short  ^»ce  of  four 
jreats. 

We  have  another  account  of  the  product  of  a  sit^Ie  ear,  grown 
by  an  excellent  and  spirited  farmer,  Mr.  Jonas,  of  Caiobridgcsture. 

lu  1838,  dibbled  in  60  kernels,  (30  of  which  only  grew ;) 

[soduct,  14f  oz. 
"  1839,       "      "  141  ounces;  ....       "  li bushel. 

"  1840,  "  "  1  bushel  1  peck ;  .  .  "  46  bushels. 
"  1841,       "      "  45  bushels  J     ....      "      637       " 

A  wheat  in  Scotland,  known  as  the  Hopetoon  wheat,  and 
deemed  an  ezoellent  aztd  prolific  Tuiety,  owes  its  origin  to  the 
accidental  ciicumstance  of  an  ofaeetring  fmner,  Mr.  Patriek 
Shirreff,  having,  in  1832,  remarked  a  v«y  superior  ear,  from 
which  be  picked  out  ninety-nine  c«ns ;  and  from  their  product 
came  this  celebrated  Taiiety.  A  similar  or^in  is  ascribed  to  the 
Chevalier  barley,  a  popular  and  favorite  variety,  which  spmog 
from  an  extiaordinuily  fine  head,  gathered  from  his  fields  by  a 
gentleman  of  the  name  of  Chevalier,  and  sedulously  propagated. 
It  is  thus  seen  "  what  great  effects  from  little  causes  spring,"  and 
how  often  an  improved  variety  may  be  obtained,  in  the  vegetable 
as  well  as  in  the  animal  creatiou,  by  a  careful,  repeated,  and  per> 
severing  s^ection. 

The  preparation  of  seed  wheat,  with  a  view  to  prevent  smut, 
is  by  immusing  it  in  brine  sufficiently  strong  to  bear  an 
egg,  and  then  sprinkling  it  with  lime.  Some  persons  recom- 
mend a  solution  of  arsenic ;  but  this  is  always  attended  with  dan- 
ger. An  eminent  &rmer  in  Gloucestershire  is  of  opinion  Aat 
he  always  secures  his  crop  against  mut,  by  sowing  newly- 
threshed  seed)  the  produce  of  the  preceding  year.  In  his  cnltt- 
vation,  be  sows  from  three  and  a  half  to  four  bushels;  his 
average  crop  is  stated  to  be  from  twenty-eight  to  thirty  bushels, 
and  sometimes  forty  bushels,  per  acre.     The  depth  of  sowing 


byGoogIc 


CEOPB.  233 

w  a  poiDt  upon  vbich  bII  farmera  are  not  agreed.  Where  the 
land  is  liable  to  be  heaved  by  the  frost,  deep  sowing  of  three  and 
four  inches  is  recommended ;  and  in  such  cases,  the  wheat  is 
often  ploughed  in,  and  the  land  left  in  a  rough  state,  which  is 
supposed  better  to  shelter  the  plant  By  the  best  farmers,  great 
pains  are  taken  in  the  selection  of  the  seed-wheat.  It  was  once 
held — and  upon  as  high  authority  as  that  of  Sir  John  Sinclair  — 
that  imperfectly  ripened  and  scarcely  merchantable  wheat,  since 
it  would  germinate,  would  answer  equally  well  the  purpose  of 
sowing  as  the  beat  formed  and  best  ripened  wheat.  This  was 
eren  recommended  as  being  a  saving  of  seed,  since  more  kernels 
in  number  would  be  contained  in  a  bushel  of  shrivelled  or  half- 
ripened  wheat  than  in  one  of  full  and  plump  grain.  This  notion, 
however,  is  exploded ;  and  wheat  is  understood  to  follow  the 
imiversal  rule,  that,  to  produce  the  best,  it  is  necessary  to  propa- 
gate from  the  best.  Many  farmers  take  pains,  in  selecting  their 
seed,  to  take  the  best  sheaves  in  their  bands  and  strike  them 
against  some  hard  body,  without  threshing  them  either  by  ma- 
chine or  flail,  thinking  that,  by  this  process,  the  fullest  and  ripest 
giaioa  will  drop  out,  which  they  save  carefully  for  seed. 

It  is  deemed  of  great  advantage,  in  the  spring,  to  drag  or  har- 
row tii6  crop ;  or,  where  it  is  in  drills,  to  scuffle  it,  as  I  have  already 
described  ;  or  to  hand-hoe  and  weed  it,  which,  being  light  work, 
is  generally  done  by  women.  1  was  about  to  say  by  old  women  ; 
but  I  am  not  positive  in  that  matter ;  for  field-work,  and  poor 
clothing,  and  poor  living,  give  an  appearance  of  old  age  which  is 
premature.  Wheat  is  sometimes  rolled  in  the  spring  before  har- 
rowing ;  and  when  far  advanced  in  the  autumn,  it  is  sometimes 
fed  down  by  sheep ;  the  effect  of  which  is  supposed  to  be,  to 
strengthen  the  stalk  and  to  cause  it  to  tiller  or  spread  more. 

The  time  of  harvesting  wheat  has  been  matter  of  much  dis- 
enSBtoa ;  but  the  results  of  repeated  experiments,  with  a  view 
to  determine  the  best  time,  all  point  to  an  early  rather  than  a  late 
entting.  The  best  rule  for  harvesting  is  not  merely  when  the  stalk 
below  Uie  head  has  changed  color,  and  ^e  circulations  have  con- 
seqnently  ceased,  but  when  the  grain,  though  it  has  ceased  to 
yield  any  milk  upon  pressure,  is  yet  soft.  It  then  ripens  well  in 
the  sheaf;  it  yields  more  and  better  flour  ;  and  none  is  lost  by 
shaking  out,  as  when  it  is  suffered  to  stand  until  it  has  become 
dead-ripe.    Some  fanners  recommend  that  the  wheat  should  be 
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cut  seven  days,  others  fourteen,  before  it  would  be  perfectly  ripe. 
I  do  not  hold  that  the  middle  path  is  always  the  [referable  course  j 
but  there  may  be  an  error,  as  my  own  experience  satisfies  me,  in 
cutting  grain  too  early,  as  well  as  in  cutting  too  late.  In  cme 
respect,  the  formers  here  have  a  great  advaatage  on  their  side,  in 
the  number  of  laborers  they  can,  at  any  time,  bring  into  the  fields ; 
so  that  the  largest  crops  may  be  cut  and  gathered  in  a  compara- 
tively very  short  time. 

Wheat  here  is  seldom  put  in  bams ;  it  is  generally  made  into 
stacks.  Staddles  are  formed  of  wood,  —  in  some  cases  the  feet 
are  of  cast  iron,  —  about  eighteen  inches  or  two  feet  in  height ; 
smnetimes  the  frame  is  of  iron  as  well  as  the  feet.  On  these  the 
grain  is  stacked  with  the  most  extraordinary  neatness,  and  well 
thatched.  In  this  way,  it  will  keep  any  length  of  time.  When 
placed  on  iron  staddles,  the  stack  is  inaccessible  to  rats.  In  parts  of' 
Cambridgeshire  where  the  stacks  were  placed  upon  the  ground, 
I  found  them  plastered  with  lime-mortar,  about  two  feet  from  the 
ground  up,  and  whitewashed,  which  was  regarded  as  a  preren- 
tive  against  rermin.  The  stacks,  in  gratual,  are  made  round ;  bat 
this  is  olyected  to  in  Norfolk  county,  where  the  stacks  ate  made 
Iwg,  as  being  made  at  less  expense  and  more  convenimtly  re- 
moved, in  ports,  for  threshing.  The  stacks,  generally,  are  calcu- 
lated to  contain  from  eighty  to  one  hundred  bushels ;  but,  in 
Lincolnshire,  I  found  them  of  an  immense  size  —  at  least  twenty- 
two  feet  in  height,  and  more  than  fifty  feet  in  length.  In  Not>- 
folk,  I  found  stacks  of  grain  more  than  seventy  feet  long,  and  sur- 
rounding the  bomeatead  like  a  vast  encampment.  On  one  farm 
in  the  Lothians,  I  counted  sLzty-seven  staddles ;  and  more  than 
those  were  filled  every  year.  Many  of  the  la^;e  stacks  which  I 
saw  were  estimated  to  contain  from  eight  hundred  to  one  thousand 
bushels  each.  The  neatness  with  which  a  skilful  thatchor  will 
form,  and  fini^,  and  frequently  ornament,  his  stacks,  is  surpris- 
ingly beautiful ;  and  the  conscious  dignity  with  which  one  cf 
these  lai^  farmers  displays  his  magnificent  stack-yard,  and  leads 
yon  about  his  premises,  is  sufficiently  to  be  admired,  and  certainly 
not  by  me  to  be  condemned.  At  the  example  fann  at  Whitfield, 
Gloucestershire,  there  was  a  small  railroad  from  the  stack-yard  to 
the  threshing-floor,  by  which  the  sheaves  were  very  conveniently 
transported.  The  great  advantage  of  stacking  grain,  over  storii^ 
it  in  bams,  is,  that  it  is  not  so  liable  to  iQJury  fixwa  heat ;  but  the 
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tliatchcx's  art  is  a  matter  of  great  skill  and  experieaca  ;  and  as 
loi^  as  woodea  barns  are  erected  among  us  at  w  small  an  ex- 
pense, and  with  our  off-hand  modes  of  doing  things,  it  can 
narcely  be  expected  that  we  shall  have  patience  to  adopt  it. 
I  can  only  add,  that  I  know  no  agricultural  picture  more  beauti- 
ful than  a  neat  &nn-hou8e  in  the  midst  of  a  crowded  and  well- 
tbalehed  stack-yard. 

I  was  to  have  said  something  of  the  different  kinds  of  wheat ; 
bat  it  would  not  be  possible  to  find  any  universal  or  unanimous 
preference,  as  different  kinds  are  popular  in  different  localities. 
Hunter's  wheat,  in  the  Lotbians,  "  may  be  considered  the  most 
eztensirely  cultivated  of  any  genuine  or  unmixed  variety  in 
Scotland."  It  takes  its  name  from  the  person  who  first  propa- 
gated it  by  selection ;  and  it  is  said  to  have  been  cultivated  oa 
one  farm  more  than  sixty  years.  It  weighs  from  sixty-four  to 
uxty-fire  and  a  half  pounds  per  bushel,  and  has  produced  at  the 
nte  of  forty-six  bushels  to  an  English  statute  acre.  It  is  a 
wioter  wheat. 

Mr.  Skirviog,  the  emineat  seedsman  of  Liverpool,  writes  to  me 
that  be  oonsidws  the  Chidham  wheat  as  the  best  to  cultivate. 
This  is  known  in  Scotland  as  the  pearl  wheat.  The  grain 
weighs  about  sixty-five  pounds  per  bushel.  "It  is  a  prolific 
variety,  a  free  grower,  and  tillers  freely  in  the  spring." 

The  Whittington  wheat  [Hesents  a  very  beaatiful  grain.  It 
was  here  called  a  spring  wheat,  because  it  had  been  sown  in  Feb- 
rnary,  and  was  mistaken  for  what  is  called  a  spring  wheat  in 
New  England,  and  not  sown  there  until  April,  when  it  universally 
&iled.  It  is,  however,  a  late  wheat,  and,  with  os,  should  certainly 
be  sown  in  the  autumn. 

The  Talaverft  wheat  is  an  early  wheat,  and  much  valued. 
*'  The  bread  made  from  it,"  says  Colonel  Le  Oouteur,  whose  care- 
fbl  experiments  on  the  cultivation  of  different  kinds  of  wheat  are 
wvll  known  to  the  agricultural  pablic,  "is  incompaiably  the 
best  that  I  have  met  with.  It  is  light,  very  white,  and  preserves 
its  moisture  almost  as  long  as  bread  made  from  spring  wheat. 
It  is,  moreover,  so  sweet  and  well-^vored  as  to  appear  to  some 
pttiatas  more  like  cake  than  ordinary  bread."  It  has  yielded  at 
the  rate  of  fifty-two  bushels  per  acre,  weighing  sixty-one  pounds 
per  bushel.  Under  the  cultivation  of  another  farmer,  it  produced 
thirty-six  bushels  per  acre.     Its  cultivation  has,  however,  been 
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abandoned  in  Scotland.  It  is  not  deemed  sufficiently  hardy  few 
their  odlA  and  wet  springs,  and  is  complained  of  as  not  tillering 
iireely. 

The  Egyptian  wheat,  with  its  compound  head,  —  appearing  as 
though  sereral  heads  of  wheat,  with  the  longest  in  the  centre, 
were  brought  together,  —  is  sometimes  cultivated  ;  but  its  [Nroduce 
and  quality  are  not  such  as  to  encourage  the  cultiTation  of  it. 

I  might  enumerate  many  other  varieties  which  are  cultivated 
here ;  but  I  have,  in  truth,  seen  none  superior  to  kinds  common  in 
the  United  States,  especially  the  white  western  wheats.  Indeed, 
the  bakers  here,  for  the  purpose  of  producing  the  finest  bread  and 
confectionary,  prefer  the  best  American  flour ;  and  it  would  be 
difficult,  at  any  time,  to  find  any  superior  to  the  best  Howard 
Street,  from  Baltimore,  the  best  Philadel[^ia,  and  the  best 


The  seed  having  been  sown,  every  pains  is  taken  to  keep  the 
ground  entirely  free  from  standing  water  or  puddles,  which  are 
always  hurtful  to  the  plant ;  and  where  the  land  has  not  been 
thoroughly  drained,  furrows  are  run  across  the  field,  for  the  pur- 
pose of  intercepting  and  carrying  off  any  water  which  might 
otherwise  stand  upon  it. 

Where  wheat  is  to  be  followed  by  grass,  or,  as  it  is  here  termed, 
by  seeds,  clover  and  Italian  rye  grass  are  sown  in  the  spring  and 
harrowed  in.  Wheat  sometimes  follows  potatoes ;  but  this  is  not 
generally  approved.  It  often  follows  clover  which  has  been 
mowed  or  depastured,  and  then  ploughed  and  rolled  and  harrowed, 
and  the  seed  sown  on  the  inverted  sward  without  disturbing  it 
This  practice  is  much  commended.  Some  farmers  have  found 
an  advantage  in  sowing  white  mustard,  and  either  feeding  it  off 
by  sheep  folded  upon  it,  or  ploughing  it  under,  in  a  state  of  succu- 
lency,  as  a  green  dressing  for  the  land.  About  twelve  or  sixteen 
pounds,  in  such  case,  are  sowed  to  an  acre.  A  case  is  stated 
where  the  fanner,  after  ploughing  in  a  crop  of  white  mustard, 
obtained  six  or  eight  bushels  more  of  wheat,  per  acre,  than  from 
land  which  was  manured  with  rape  cake.  The  land  in  this 
case,  as  I  understand,  was  not  manured  for  Uie  mustard.  The 
land  is  usu^ly  manured  for  mustard  with  seven  or  eight  loads  of 
manure  per  acre.  The  mustard  is  considered  as  a  great  preven- 
tive of  wire-worms.* 

*  Almack's  Report  of  AgiicnltDie  of  Nnfblk. 
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I  particularly  nfer  to  this  piactiee,  for  tb«  purpose  of  brioging 
before  my  readers  aa  account  of  the  experimeat  of  John  Keely, 
of  Massachusetts,  illustrating  the  beneficial  effects  of  ploughii^ 
in  a  green  crop  as  a  preparation  for  B  grain  crop.  To  some  of 
my  readers,  I  am  aware,  it  will  be  familiar,  as  I  published  it, 
some  years  ainoe,  in  my  first  report  of  the  Agriculture  of  Maisft- 
chusetts  j  but  I  mutt  claim  their  indulgence,  oa  account  of  other 
of  my  readers,  on  both  sides  of  the  water,  to  whom  it  may  not 
be  known,  as  the  experiment  seems  to  me  of  great  importance, 
aod  directly  bearing  upwi  the  subject  which  I  am  now  treating. 
I  ahall  abridge  it  as  much  as  possible. 

"  The  land  oa  which  this  expehmeut  was  made  hes  on  the 
Henuoack  River.  The  soil  is  a  sand,  ai^oaching  to  loam  as  it 
recedes  from  the  river.  It  is  altogether  too  light  fcv  grass. 
Oats  might  probably  be  raised  upon  it  to  advantage,  were  it  not 
that  the  land  is  completely  filled  with  the  weed  commonly  called 
chariock,  (wild  mustard,)  which  readers  it  unfit  for  any  spring 
crop,  excepting  such  as  can  be  hoed.  The  crops  of  rye,  on  the 
neighboring  soil  of  (he  same  nature,  vary  from  seven  or  eight  to 
twelve  or  thirteen  bushels  per  acre,  according  to  the  cultivation 
and  their  nearaeas  to  the  river. 

"  In  the  summer  of  1827,  we  sowed  three  bushels  of  winter 
rye.  Dear  the  river,  on  about  two  acres  of  land,  which  produced 
twuity-e^ht  biuhels.  In  1828,  we  sowed  four  bushels  on  four 
acres,  running  the  whole  extent  of  the  plain  from  the  tiver. 
This  piece  was  sowed  in  the  si»ing  with  oats,  but  they  were 
completely  smothered  with  charlock ;  and  about  the  middle  of 
June,  the  whole  crop  was  mowed,  to  prevent  the  charlock  seedii^. 
By  the  middle  of  August,  a  secood  crop  of  charlock  having  coveted 
the  land,  it  was  ploughed  very  carefully,  in  order  completely  to 
bury  the  charlock,  and  then  suffered  to  remain  imtil  the  ISth  of 
September,  when  we  began  sowing  the  rye  in  the  foUowiug 
manner :  A  strip  of  land  about  twelve  yards  wide  was  |doughed 
very  evenly,  to  prevent  deep  gutters  between  the  furrows,  and 
the  seed  immediately  sowed  upon  the  funow  and  harrowed  in ; 
then  another  strip  of  the  same  width ;  and  so  on,  until  the  whole 
was  finished.  We  found  the  oatpstubble  and  charlock  entirely 
rotted,  and  the  luid  appeared  as  if  it  had  been  well  manured, 
though  none  had  been  applied  to  this  part,  since  it  had  been  in 
our  possession.    The  rye  sprung  up  very  quickly  and  vigorously. 
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having  eTidently  derired  great  beaefit  from  being  sown,  and  bar- 
ing sprouted,  before  the  moisture  supplied  by  the  decaying  vege- 
table matter  in  the  soil  had  evaporated  to  any  considerable  extent. 
This  crop  produced  one  hundred  and  thirty-three  bushels. 

"  Id  1829,  the  charlock  was  suffered  to  grow  on  the  land  ap|ffo- 
priated  to  rye,  until  it  had  attained  its  growth,  and  was  in  full 
blossom.  The  land  was  then  ploughed,  and  the  charlock  com- 
pletely covered  in.  In  a  short  time,  a  second  crop  f^peared,  more 
vigorous  than  the  first.  As  soon  as  this  had  attained  its  growth, 
it  was  ploughed  in  as  before.  A  third  crop  appeared,  which  was 
covered  in  when  the  land  was  ploughed  for  sowing,  about  the 
middie  of  September.  This  piece  of  land  was  a  strip  patallel 
with  the  other,  and  contained  two  acres.  The  crop  produced 
seventy-four  bushels  and  a  half. 

"  In  1830,  the  land  appropriated  to  rye  included  nearly  all  the 
lighter  parts  of  the  soil,  and,  owing  to  a  pressure  of  business,  was 
not  attended  to  as  we  could  have  wished.  It  was  ploughed,  in 
the  early  part  of  the  summer ;  but  harrowing,  to  destroy  the 
weeds,  was  substituted  for  the  second  ploughing.  This,  and  the 
unusual  blight  which  affected  all  the  grain  in  this  part  of  the 
country,  led  us  to  anticipate  a  small  crop.  It  yielded  fifteen 
bushels  to  the  acre. 

"  The  land  on  which  the  crop  of  rye  was  raised  the  |sesent 
season  had,  for  three  or  four  yeara  previous,  been  planted  with 
Indian  com ;  and  owing  to  the  extent  of  our  tillage  land,  we  hare 
not  been  able  to  apply  more  than  four  or  five  loads  of  manure  to 
the  acre  this  season.  The  charlock  was  suffered  to  attain  its 
growth  as  usual,  and  on  the  18th  and  19th  of  June,  it  was 
carefully  ploughed  in.  The  second  crop  was  ploi^hed  in  oa 
the  6th  and  7th  of  August.  On  the  lAtti  and  15tb  of  Sep- 
tember, it  was  sowed  in  the  usual  manner  ;  viz.,  a  small  strip  ^ 
land  was  [toughed,  and  the  seed  sowed  immediately  upon  the 
furrow,  and  then  harrowed  in.  Then  another  strip  of  land  was 
ploughed,  and  so  on,  until  the  whole  was  completed.  One  bushel 
per  acre  was  sowed,  as  usual  Owing  to  the  unusual  severity  of 
the  winter,  the  crop  was  much  injured,  but  recovered  soon  in  the 
spring.  The  rye  was  reaped  at  the  usual  season.  The  land 
contained  one  acre  and  thirteen  rods,  and  yielded  forty-six  bushels 
and  three  pecks  — a  remarkably  fine  sample." 

This  is  certainly  an  extraordinary  result.     Mr.  Keely  remarks, 
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that  he  "  would  Dot  turn  a  furrow  after  the  dew  had  evaporated. 
I  have  no  doubt  that  a  lai^e  porlioa  of  that  fertilizing  quality  in 
the  soil,  which  during  the  summer  months  is  constantly  exhaled 
from  the  earth,  is  by  the  dew  broi^ht  agaiu  within  our  reach ;  and 
it  would  be  wise  to  avail  ourselves  of  the  opportunity  of  again 
burying  it  in  the  soil.*  In  the  second  j^ace,  I  would  by  all 
means  use  a  heavy  roller  after  each  ploughing.  It  would  fill  all 
the  cavities  left  by  the  [dough,  and,  by  pressing  the  soil  more 
closely  upon  the  weeds,  would  hasten  their  decomposition  and 
much  retard  the  evaporation  from  the  soil."  An  eminent  judge 
was  advised,  when  he  gave  his  decisions,  never  to  give  the  reasons 
for  them :  his  decisions  might  be  right,  but  the  reasons  for  such 
decisions  might  Dot  be  the  true  ones.  Mr.  Keely  might  have 
benefited  by  the  same  caulioD.  His  fiKIs,  without  question,  are 
as  stated,  but  the  causes  which  he  assigns  for  the  result  may  not 
be  those  which  have  produced  it ;  yet  the  suggestions  of  such  a 
man  are  entitled  to  consideration. 

The  harvesting  in  England  is  performed  in  three  modes  ;  by 
the  sickle,  by  the  common  scythe,  or  by  the  Scotch  bow  or 
cradle.  The  sickle  is  fast  yielding  to  the  other  instruments. 
The  wheat  itf  cut  higher  by  it  than  by  other  modes,  and  there 
are  therefore  fewer  weeds  or  foreign  substances  gathered  among 
the  straw,  to  fill  the  manure  with  pernicious  seeds ;  and  the  straw, 
being  clean,  is  not  liable  to  be  heated  in  the  stack.  But,  if  the 
seeds  are  not  carried  into  the  manure,  they  are  left  in  the  field, 
and  in  some  cases  with  equal  disadvantage.  The  grain  being 
cut  high,  more  straw  is  lost  upon  the  ground  ;  and  reaping  with 
the  sickle  is  comparatively  a  slow  process.  Where  the  crop  is 
much  lodged,  however,  or  matted,  the  sickle  is  almost  ittdispensa- 
ble.  Mowing  the  grain  with  a  conunoD  scythe  is  jsactised  in 
many  places.  A  skilful  mower  lays  the  grain  with  great  precision, 
80  that  it  is  easily  gathered  and  tied.  The  crop  is,  of  course, 
cut  very  low,  and  the  straw  is  much  mixed.  The  Scotch  bow, 
which  is  merely  a  hoop,  extended  upon  the  handle  of  the  scythe 
so  as  to  receive  the  grain  in  falling,  that  the  workman  may  de- 
posit it  evenly  for  the  binders,  is  much  used,  but,  I  may  be 
flowed  to  say,  ia  very  inferior  to  the  cradle,  with  its  four  or  five 
fingers,  in  use  in  New  England  and  New  York. 

*  It  will  be  Tscollected  that  ihU  a  the  opiuioii  of  t,  pliun  and  pnctictd  ftmur, 
aoatB  jean  before  Uebig  detected  the  piesetice  of  uhhmuu  in  nio-WBter. 
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The  wheat  being  harveBted  and  removed,  it  is  customary  m 
leave  the  field  for  the  gleaners — the  wnneD  and  children  of  the 
Ticiuitjr.  A  fivmer  who  does  not  do  this,  or  who  rakes  his 
fields  after  the  removal  of  the  crop,  usually  renders  himself 
obooxiouB  to  the  ill-will  of  his  neighbors.  This  has  now  become, 
from  long  use,  matter  of  prescriptive  right.  It  is  often,  bnt 
not  always,  limited  to  the  wives  and  children  of  the  laborers  in 
the  service  of  the  farmer.  This  privilege  is  worth  more  than 
one  would  at  first  be  disposed  to  consider  it,  as  a  single  expert 
gleaner  will  collect,  in  the  season,  three  or  four  bushels.  One 
woman  assured  me  that  she  had  sonietimea  obtained,  by  gleaning, 
to  the  amoont  of  six  bushels,  in  a  year,  of  wheat ;  but  I  deemed 
this  statement,  as  perhaps  peculiar  to  the  sex,  a  little  poetical. 
Such  results  e^tmplify,  in  a  striking  manner,  the  extraordinary 
amoQQts  of  small  savings ;  and  if,  as  it  is  natural  to  suppose, 
tbey  correspond  to  the  accumalations  of  small  expenditures,  an 
experienced  traveller  or  resident  in  England  ceases  to  be  mr^ 
prised  at  then.  The  gleaners  in  a  field,  the  women  and  chil- 
dren, from  the  peach-bloom  of  two  years  old  to  the  sallowness 
and  decrepitude  of  an  old  B:ga  withered  by  toil  and  want,  present 
an  interesting  spectacle.  I  am  not  cwlain  that  this  fcvm  of 
charity  is  unobjectionable ;  bnt  it  is  gntifjring  to  contemplate, 
when  a  benevolent  farmer,  by  not  suffering  his  reaped  fields  to  be 
closely  raked,  himself  shares  in  the  pleasures  of  the  gleaners* 
acquisitions,  and  thus  strengthens  the  bonds  of  good-will  and 
kindness  which  connect  him  with  his  humble  dependents. 

I  have  gone  thus  largely  into  the  cultivation  of  wheat,  be- 
cause in  England,  and  perhaps  throughout  the  wotid,  it  must  be 
considered,  as  a  bread  plant,  the  most  important  of  all  agricul- 
tural products.  I  myself  believe,  when  all  its  uses  and  all  the 
circumstances  of  its  culture  are  considered, — what  it  requires  and 
what  it  returns,  —  that  Indian  com  is  more  valuable ;  but  it  would 
be  difficult  to  persuade  others  of  this,  who  have  not  been  brought 
up  to  its  use.  To  the  arable  farmer  here,  and  in  the  United 
States,  where  it  can  be  grown,  wheat  must  be  the  great  object 
of  attention. 

I  suppose  there  is  no  country  where  the  average  yield  of 
wheat  is  so  large  as  in  England ;  and  this  product  has  nearly 
doubled  within  the  last  thirty  or  forty  years.  I  am  quite  aware 
that,  in  many  parts  of  England,  the  crops  are  still  small,  and  do 
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not  exceed  sixteea  bushelB  to  an  acre ;  but  on  the  estate  of  the 
late  Mr.  Ooke,  afterwards  Lord  Leicester,  —  where,  when  he  came 
to  reside  on  bis  propertfr  it  was  thought,  oa  accouat  of  the  thin- 
Bess  and  poverty  of  the  soil,  wheat  would  not  grow,  — thearetage 
yield  is  from  forty  to  forty-eight  bushels  per  acre;  and  I  bare 
already  referred  to  a  lai^  farm  where  the  crop  on  the  whole  farm, 
in  1844-5,— a  most  farorable  season,  —  areraged  fifty-six  bush^ 
per  acre.  These  are  most  encouraging  results ;  but  since,  beyond 
all  qnestion,  in  an  instance  referred  to,  eighty  bushels  have  been 
produced,  who  will  say  that  the  limits  of  improvement  have 
been  generally  eves  approached  1  All  Ais  too  has  been,  with- 
out doubt,  the  effect  of  improved  cultivation. 

I  have  gone  so  fully  into  this  subject  that  my  readers  may 
deem  a  recapitulation  unnecessary ;  but  the  subject  is  so  impor- 
tant, and  bean  so  strongly  likewise  npon  other  crope,  that  I 
must  claim  their  indulgence  for  a  few  remarks. 

The  success  of  no  crop  whatever  can  be  commanded ;  there 
an  ^encies  and  elements  concerned  in  the  production  far  beyond 
the  power  or  skill  of  man  to  command  or  control.  But  that  cul- 
ture may  do  much,  is  equally  certain ;  and  the  circumstances 
nnder  which  it  succeeds  are  those  in  which  we  are  mainly  con- 
cerned. The  soil  on  which  the  improvements  on  Lord  Leices- 
ter's estate  have  been  made,  was  originally  a  thin,  gravelly,  and 
l^ht  soil ;  but  it  has  been  deepened  by  ploughing,  and  thoroughly 
pulverized,  and  enriched  by  manure.  The  manure  has  been 
applieo  to  the  green  crop,  the  tumipe  or  swedes,  in  a  most  liberal 
manner,  at  the  rate  of  fourteen  loads  to  an  acre,  when  ten  are 
ordinarily  considered  an  ample  allowance ;  but  in  addition  to 
this,  the  crope  have  been  consumed  on  the  land  by  sheep  folded 
upon  it,  and  these  sheep,  during  the  folding,  have  been  them- 
selves liberally  supplied  with  linseed  oil  cake,  than  which,  ex- 
cepting the  flaxseed  itself,  nothing  contribntes  more  to  enrich 
the  manure.  In  some  cases,  Mr.  Coke  was  accustomed  to  use 
rape  cake  as  a  manure,  and  this  was  ground  fine  and  sowed  in 
the  drills  with  his  wheat.  There  is  no  doubt  of  its  efficacy,  but 
it  is  not  safe  to  use  it  without  some  mixture.  The  Dutch 
farmers  dissolve  it  in  their  tanks  of  urine,  and  then  apply  it  with 
great  advantage.  It  is  sometimes  used  as  a  top  dressing  between 
the  rows  of  the  growing  crop.   I  have  not  found  its  use  extensive. 

VOL.    II.  21 
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Qoano  was  not  kaown  as  a  manure  in  the  time  of  Mr.  Coke,  but 
is  now  applied,  properly  mixed,  by  many  farmers,  with  great 
advEuitage.  The  manure,  however,  which  comes  from  animals 
folded  on  the  land  and  fed  liberally  with  linseed  oil  cake,  is, 
beyond  question,  one  of  the  most  safe,  one  of  the  most  enrich- 
ing, and  one  of  the  most  permanent  in  its  beneficial  effects,  which 
can  be  apjdied.  1  believe  the  soil  for  wheat  caonot  be  too  deep ; 
though,  as  I  hare  already  stated,  it  may  be  too  loose  at  the  top, 
and,  in  such  cases,  requires  shallow  ploughing  and  treading,  or 
pressii^  on  very  light  soils,  in  order  that  the  roots  may  be  firmly 
fixed  in  the  soil,  and  the  dirt  not  liable  to  be  blown  away  from 
them.  In  Lord  Leicester's  cultivation,  the  seed  was  always 
drilled,  and  the  crop  most  carefully  horse-hoed,  in  which  operation 
the  dirt  was  thrown  towards  the  plants.  In  the  third  place,  the 
land  was  thoroughly  cleaned  of  weeds.  A  gentleman,  who 
visited  the  estate  during  the  life  of  the  former  proprietor,  states 
that  in  travelling  over,  and  observing  most  carefully,  a  field  of 
wheat  of  seventy  acres,  he  discovered  but  one  single  weed,  and 
that  of  charlock,  which  one  of  the  workmen  pulled  up  with  a 
good  deal  of  indignation.  I  will  add  only  that  success  is  always 
uncertain  unless  the  land  be  thoroughly  drained.  Standing 
water  upon  the  soil,  or  in  the  soil,  is  always  prejudicial,  and  often 
fatal,  to  the  crop.  With  respect  to  other  matters  connected  with 
this  cultivation,  I  have  treated  them  so  fully  that  I  may  leave 
it  to  my  intelligent  readers  to  form  their  own  conclusions. 

I  believe  that  the  average  crop  of  wheat  here  may  be  fully 
doubled.  I  shall  quote,  rather  as  a  curiosity,  the  following  state- 
ment, which  has  been  furnished  me.  A  cultivator,  in  the  end 
of  August,  1843,  planted  in  his  garden  thirty-two  grains  of  wheat, 
of  the  very  best  quality,  at  six  inches  apart,  and  at  (he  depth  of 
an  inch  and  a  half.  In  1844,  this  seed  produced  thirty-two 
plants,  having  from  ten  to  twenty-eight  stems  and  ears  each  j  the 
average  number  of  ears  was  sixteen  ;  the  average  weight  of  each 
plant  was  one  and  three  quarters  of  an  ounce.  An  acre  of  land 
would  contain,  at  six  inches'  distance,  174,240  plants ;  the  prod- 
uce, 304,920  ozs.,  or  19,000  lbs.,  or  about  320  bushels,  per  acre. 
When  a  farm  can  be  subjected  to  a  most  careful  garden  cultiva- 
tion, though  the  expectation  of  any  approach,  upon  any  extensive 
scale,  to  a  crop  even  of  one  third  of  this  amoimt,  would  be 
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deemed  pure  luaacf,  it  is  apparenl  that  a  la^  increase  of 
product  may  be  confidently  looked  for.  One  would  not  be  sur- 
prised at  a  great  extension  of  spade  husbandry,  since  I  have  been 
overafield,  on  one  farm,  of  one  hundred  and  fifty  acres,  thoroughly 
trenched  to  the  depth  of  eighteen  inches  by  the  spade,  and  where 
the  growing  crops  presented  a  promising  appearance.  This  was 
done  in  a  place  where,  and  at  a  time  when,  labor  was  most  abun- 
dant ;  the  undertaking  was  a  substantial  benefoction  to  the  poor ; 
and  the  cost  was  not  more  than  it  would  have  been  by  brute 
labor. 

I  might  speak  of  the  diseases  and  accidents  to  which  this 
crop  is  liable ;  but  this  would  be  to  compose  a  treatise  rather  than 
a  notice,  and  my  readers  will  not  expect  iL  One  experiment 
made  in  the  destniction  of  Blugs  upon  wheat,  by  the  application 
of  salt,  ia  highly  important,,  Where  slugs  have  appeared  on  the 
wheat,  a  fanner  in  Norfolk  has  been  in  (he  habit  of  sowing  one 
hundred  weight  of  salt  to  the  acre,  which,  without  injury  to  the 
wheat,  has  proved  effectual  to  their  destruction.  In  one  case,  where 
the  operation  of  sowing  was  in  progress,  on  discovering  slugs,  he 
sowed  as  above,  and  in  two  days  they  wholly  disappeared.  An 
application  of  lime  to  slugs  proved  harmless.*  I  have  known, 
in  New  Ei^land,  the  application  of  salt  mixed  with  manure 
prove  effectual  for  ^e  destruction  of  wire-worms,  in  a  cornfield. 
Calculations  respecting  the  amoimt  of  Injury  often  done  to  the 
wheat  crope  by  the  wire-worm,  rate  it  at  more  than  £60,000  per 
year.  Indeed,  it  may  be  much  more  than  that,  and  is  scarcely  a 
subject  of  calculation.  Many  insects  affecting  the  grain  crops 
are  considered  as  wire-worms,  which  belong  to  a  different  tribe 
of  insects ;  and  there  are  insects  which  prey  upon  other  insects, 
and  thus  check  their  destructive  ravages.  The  reflections  of 
filr.  Curtis,  an  enlightened  naturalist,  on  this  subject,  are  so  striking, 
that  I  know  I  shall  gratify  my  readers  by  their  quotation. 

"  Let  us  now  pause  for  a  moment,  and  reflect  upon  the  ex- 
traordinary fact,  that  our  com,  the  staff  of  life,  is  placed  in  the 
power  of  this  pygmy  race  ;  and  that,  destined  as  man  is  to  earn 
his  bread  by  the  sweat  of  his  brow,  yet  &mine,  accompanied  by 
its  concomitants,  disease  and  death,  may  overtake  him,  (notwith- 
standing his  industry,  and  let  his  prospects  be  ever  so  promising,] 

*  Almack'B  Repent  of  tiie  Agrkolton  of  Norfolk, 
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through  the  united  opentioag  of  the  insect  rac«.  How  wonder^ 
fully  displayed,  therefore,  are  the  wisdom  and  goodness  of  the 
Creator  in  so  nicely  balancing  the  destroyer  and  his  parasitic 
enemies,  as  to  keep  man,  naturally  jffone  to  indolence,  even  oa 
the  alert !  and  yet,  when  the  countless  hordes  of  noxious  insects 
All  like  an  irresistible  plague  upon  his  crops,  that  Hand  which  is 
erer  ready  to  befriend  mankind  arrests  the  scoui^e.  Myriads  of 
parasitic  insects  are  let  loose,  multiplying  as  their  prey  io- 
ereeses ;  the  thre^eniug  scourge  passes  over  with  less  loss  than 
could  have  been  anticipated ;  and  in  the  succeeding  year,  to  tb« 
astonishm«it  of  the  fanner,  instead  of  the  mischief  being  in- 
creased, not  an  insect  enemy  is  to  be  seen."  * 

%.  Oats.  —  Oats  are  cultivated  largely  in  Qreat  Britaio.  In 
Scotland  and  Ireland,  they  are  cultivated  extensively  Cor  food  for 
the  population ;  and,  when  the  meal  is  of  the  best  quality,  in 
some  forms  in  which  it  is  cooked,  it  is  not  only  palatable,  bat 
extremely  agreeable.  Porridge  is  jxvpared  merely  by  boiling  it 
in  water,  with  some  salt  thrown  in,  until  it  reaches  a  proper  coo- 
siatenee,  and  in  this  form  is  ordinarily  eaten  with  milk.  Bross 
is  prepiu«d  simply  by  scalding  the  meal  with  boiling  water,  and 
throwing  in  a  little  salt.  This  is  likewise  eaten  with  milk. 
Oatmeal  cakes  are  made  of  oatmeal,  and  spread  oat  to  a  thiiH 
ness  not  exceeding  a  qntuter  of  an  inch,  and  baked  to  a  crisp. 
In  many  cases,  I  found  a  bitterness  in  the  flour,  which  I  apfve- 
hended  arose  from  the  seeds  of  some  weed  having  been  ground 
up  with  it ;  but,  with  this  exception,  the  ponidge  and  the  brose, 
vken  eaten  with  a  plenty  of  cream  and  nigar,  (a  little,  as  I 
thought,  to  the  consternation  of  some  of  my  Scotch  friends,)  was 
a  most  s^ireeable  dish.  A  coarse  quality  of  meal,  in  such  cases,  i» 
preferred  to  that  which  is  fine.  It  will  not  do  to  say  that  it  is 
not  a  nutritious  mbstance.  The  allowance,  formerly,  of  a  Scotch 
laborer  was  a  peck  of  oatmeal  per  week,  and  two  Scotch  pints, 
or  four  quarts,  of  milk  per  day ;  and  this  comprehended  the 
whole  of  his  subsistence.  Where  more  hardy  or  more  skilful 
laborers  are  to  be  found ;  where  we  are  to  look  for  a  finer  race 
of  people  than  the  Scotch,  —  more  erect,  more  moscular,  more 
eoe^lic,  with  more  of  physical  or  of  intellectual  power, — I  know 

"  Curtii  on  iBNCti  afibctinf  Cwn  Ctofu. 


byGoogIc 


CBOTB.  246 

not ;  and  this  dish  is,  perhaps,  never  absent  from  a  Scotch  table, 
and,  with  a  lai^e  portion  of  the  Scotch,  constitutes  their  principal 
diet.  Id  England  and  Scotland,  oats  and  beans  form  the  chief  food 
of  their  horses,  with  a  comparatively  very  small  portion  of  hay ; 
and  so  many  are  kept  for  labor,  sport,  or  pleasure,  that  the  demand 
is  immense.  A  pound  of  good  oats  is  understood  to  give  as 
much  Qourishmeat  to  a  horse  as  two  pounds  of  hay. 

Oats  are  not  cultivated  very  differently  from  the  methods  pre- 
vailing with  us.  They  are  most  commonly  sown  broadcast,  but 
sometimes  are  drilled,  where  the  land  is  foul  with  weeds,  and 
sometimes  dibbled.  When  drilled,  four  bushels  of  seed  are  sown 
to  an  acre ;  when  broadcast,  it  is  not  uncommon  to  sow  six  bushels ; 
for  thought  oats,  like  wheat,  throw  ont  side  shoots,  or,  as  it  is 
termed  here,  tiller,  yet  the  heads  from  the  side  shoots  are  seldom 
of  much  value.  The  crop  varies  from  thirty  to  sixty,  and  some- 
times eighty,  bushels.  It  is  strongly  advised  to  cut  oats  early,  as 
soon  as  the  stalk  ttuns  yellow  under  the  head,  and  even  while 
the  other  parts  of  it  are  green.  None  are  lost,  in  such  case,  by 
shaking  out ;  the  grain  itself  is  brighter,  and  the  straw  is  saved 
in  a  much  more  palatable  condition  for  the  animals  to  whom  it 
is  fed. 

When  grass  land  is  broken  up,  oats  are  almost  always  the  first 
crop  taken.  In  this  case,  the  land  is  ploughed  and  the  sward 
completely  inverted  in  the  autumn,  and  then  harrowed  or  lightly 
fdooghed  in  the  spring.  In  this  way,  the  oats  have  the  benefit 
of  the  decaying  vegetable  matter  turned  under.  The  oats, 
when  sown  broadcast,  are  most  often  harrowed  in ;  but  when 
ploughed,  it  is  done  with  a  light  furrow,  as  they  will  not  germi- 
nate when  deeply  covered.  Oats  are  sometimes  sown  after 
turnips  which  have  been  fed  to  sheep  folded  on  the  ground. 
In  this  case,  the  {toughing  is  very  light.  Those,  however,  which 
are  grown  upon  old  grass  or  pasture  land  broken  up,  give  gener- 
ally much  the  largest  return.  Oats  are  grown  upon  soils  of 
almost  every  description,  but  certainly  not  with  equal  success ; 
and  a  strong,  rich  loam  may  be  expected  to  give  the  best  crop. 
The  poorer  the  soil,  in  general,  the  more  seed  is  advised. 

In  the  admirable  Agricultural  Museum  of  the  Highland  Agri- 

cnltoral  Society  there  are  specimens  of  forty  different  kinds  of 

oats;  but  it  would  be  useless  to  give  a  mere  list  of  names. 

"What  is  called  the  common  oat  is  the  oat  which,  without  any 

21* 
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particular  selection,  hi^ipedis  to  be  cultinted  in  some  pBrticolar 
districL 

The  potato  oat,  which  I  have  often  met  with,  is  much  esteemed 
The  grain  is  short  and  white,  the  panicles  well  filled,  and  it  is 
usuallf  without  beard  or  awns.  But  it  is  said  to  become 
bearded,  from  being  cultivated  too  long  on  dry  soils  wiHiout 
changing  the  seed.  The  specimea  in  the  Museum  weighed 
forty-eiz  and  a  half  pounds  per  bushel.  I  bare  known  this  oat 
cultivated  in  the  United  States ;  the  first  year  with  success ;  but 
the  second  year  the  crop  was  much  less  in  the  nombsi  o£ 
bushels,  and  in  the  weight  of  the  grain.  I  cannot  think  there 
are  any  insuperable  obstacles  to  its  successful  cultivation  in  the 
Northern  United  Stales,  unless  they  should  be  found  in  the 
intense  beat  of  our  summers.  This  sort  is  said  to  have  had  an 
accidental  origin  among  a  field  of  potatoes,  and  from  that  circum- 
stance obtained  its  name. 

The  Hopetoun  oat  is  another  celebrated  Scotch  oat,  whudi 
had  its  origin  in  an  accidental  selection.  It  is  stated  to  be  not 
so  liable  to  be  shaken  out  by  the  winds  as  the  potato  oat,  and  to 
be  a  few  days  earlier ;  its  straw  longer  and  stifier,  and  not  so 
likely  to  become  lodged.  It  is  esteemed  better  adapted  for  light 
than  for  strong  clay  soils ;  bat  is  more  liable  to  smut  than  the 
potato  oat  For  low  meadows  and  newly-reclaimed  lands,  it  is 
much  esteemed.  The  sample  in  the  Museum,  which  was  se- 
lected from  that  exposed  in  the  Sdinbui^h  market,  weighed 
forty-six  pounds  per  bushel. 

The  black  Tartarian  oat  is  much  cultivated  in  England, 
^e  white  to  a  considerable  extent  in  Scotland.  The  straw 
sometimes  reaches  six  feet  in  height.  These  kinds  are  late,  and 
require  a  very  rich  soil.  They  are  well  known  among  ns,  having 
all  the  panicles  on  one  side ;  not  often  found  unmixed,  but, 
within  my  knowledge,  successfully  cultivated  by  an  eminent 
&rmer,  in  New  Hampshire,  on  Connecticut  River,  whose  crops 
average  from  sixty  to  seventy  bu^els  per  acre. 

I  have  seen  here  a  very  superior  oat  from  Archangel,  in  Russia, 
and  greatly  esteemed  by  Mr.  Dickinson,  at  whose  extensive  and 
beautiful  stables,  in  London,  I  met  with  it.  He  informed  me  it 
was  cured  by  fire  in  the  plant,  and  weighed  thirty>eight  pounds 
per  bushel.  He  valued  it  for  feeding,  weight  for  weight,  more 
than  any  other.     It  was  a  small  oat,  but  long  in  [soportion. 
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3.  BiitLET.  — This  crop  is  very  largely  ctUtivated  in  England. 
It  often  follows  tutoips ;  and  then,  clover  being  sown  with  it,  a 
good  preparation  i^  made  for  wheat.  The  uses  to  which  it  is  ap- 
plied in  England  are  principally  foi  mating  and  making  into  beer, 
of  which  the  consumption  is  great  beyond  all  ordinary  calcula- 
tion, malt  liquor  being  the  favorite  drink  of  all  the  lower  classes, ' 
and  seldom  absent  &om  the  tables  of  the  rich  and  luxurious. 
In  Scotland,  much  barley  is  used  for  distillation  into  spirits. 
Barley  was  formerly,  and  is  now,  in  some  countries,  used  for 
bread ;  but  in  this  respect  it  yields  to  the  finer  grain,  wheat,  and 
even  to  rye  and  oats.  It  is  used  to  some  extent  for  feeding  cattle 
Mid  Ewine,  hut  mainly  for  the  purpose  of  malting. 

Barley  is  of  various  kinds.  One  kind  has  two  rows,  and  an- 
other has  six  rows,  to  a  head.  That  which  has  two  rows  only 
is  genemlly  preferred.  There  are  two  kinds,  distinguished  from 
the  time  of  sowing,  as  winter  and  spring  barley,  the  former  being 
Bttwa  in  uitumn.  The  alternations,  in  winter,  of  freezing  and 
thnwlngi  are  prejudicial  to  winter  crops,  and  an  early  sowing  of 
Che  Bluing  crop  is  strongly  recommended.  There  is  a  coarse 
kind  of  barley,  known  as  here,  or  bigg,  which  is  advised  to  be 
sown  where  the  crop  is  to  be  cat  for  green  feed.  There  is  a 
kind,  called  the  naked  barley,  which  somewhat  in  appearance 
resembles  wheat,  and  from  which  the  corolla  is  spontaneously 
separated.  This  kind  is  said  to  be  much  esteemed  on  the  Conti- 
seat,  but  is  not  much  cultivated  in. Great  Britain.  The  here,  at 
bigg,  ripens  much  earlier  than  other  kinds,  and  is  consequently 
adapted  to  a  late  climate. 

Barley  is  sown  broadcast  or  by  drill,  and  harrowed  in.  It  is 
advise*!  that  it  should  be  sown  always  upon  a  newly-ploughed 
and  fresh  soil,  and  that  it  should  be  carefully  rolled,  either  im- 
mediately upon  being  sown  or  after  the  plants  are  above  ground. 
When  barley  is  drilled,  and  it  is  intended  to  sow  grass  seeds 
among  it,  they  may  be  sown  after  the  barley  is  hoed,  and  then 
rolled ;  or,  if  the  barley  is  sown  broadcast,  they  may  be  sown 
with  the  barley.  There  is  almost  idways  danger,  in  such  cases, 
however,  of  burying  the  grass  seeds  too  deeply. 

The  cultivation  of  barley  is  so  well  understood  in  the  United 
States  that  I  need  not  enlarge  upon  it.  One  of  the  best  farmers 
in  Eitigland,  whose  premises  I  have  had  the  pleasure  of  inspect- 
ing,  drills  in  about  three  bushels  and  a  half  per  acre,  at  seven 
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inches  apart,  and  than  harrows  it  with  a  light  harrow,  and  sows 
clover  and  other  grass  seeds  upon  it  with  a  machine  drawn  by  a 
horse,  that  it  may  be  the  more  evenly  spread.  The  barley  under 
his  management  is  always  carefully  weeded.  A  double-rowed 
barley,  called  Chevalier,  from  the  name  of  the  person  who  firM 
'  selected  a  single  head  in  his  field  and  grew  ultimately  a  crop 
from  its  product,  has  for  many  years  been  greatly  preferred  in 
England,  and  continues  to  maintain  its  high  reputation.  The 
average  weight  of  barley  is  from  forty-fire  to  fifty-five  pounds 
per  bushel,  and  a  crop  on  land  well  prepared  is  from  thirty  to  fifty 
bushels.  Its  proportion  of  nutritive  matter  ia  sixty-five  per 
cent. ;  that  of  wheat  being  seventy-eight  per  cent  On  good 
loamy  soils,  barley  is  more  profitable  than  oats.  It  is  not  so  eli- 
gible on  stiff  and  cold  clays.  It  is  considered  not  so  great  an 
exhauster  of  the  soil  as  oats.  A  good  deal  is  sown  in  the  neigh- 
borhood of  London,  to  be  cut  as  green  feed  for  milch  cows  in 
the  large  milk  establishments.  Machines  are  in  use  for  AumoMJ- 
Ung  barley,  —  that  is,  breaking  off  all  the  awns  close  to  the 
grain,  — and  likewise  for  hulling  it,  so  as  to  form  what  is  called 
pot  or  pearl  barley,  a  very  nutritious  and  agreeable  ingredient 
in  broths  and  in  drinks  for  invalids. 

4.  Rtb  is  very  little  cultivated  in  Great  BMtain,  and  I  have 
never  seen  it  used  here  for  bread.  It  is,  however,  sown  for  green 
fodder,  and  with  great  advantage,  as  it  comes  early.  1  have 
described  already  an  early  and  extraordinarily-useful  kind  under 
the  designation  of  St,  John's  day  rye,  which  i»t>duced,  besides 
being  repeatedly  cropped,  thirty-six  bushels  to  the  acre.  I  believe 
that  rye  might  be  more  extensively  cultivated  in  England,  to  great 
advantage,  for  human  food,  if  its  ]voper  use  was  understood,  — 
for  the  feed  of  dairy  cows  in  the  spring,  as  nothing  will  produce 
greater  secretions  of  milk  than  rye  meal,  —  and  also  for  the  fat- 
tening of  swine.  In  the  best  dairy  districts  of  the  United  States, 
where  the  amount  of  cheese  made  to  a  cow  is  nowhere  ex- 
ceeded, nor  within  my  knowledge  equalled,  —  a  draught  of  about 
three  quarts  of  rye  meal  per  day  given  to  a  milch  cow,  in  the 
apring,  before  the  grass  is  abundant,  is  amply  compensated  by  the 
increased  amount  of  milk  and  cheese  produced ;  and  I  have 
known  it  applied  to  the  feeding  of  swine  with  great  success. 

Having  thus  iar  treated  the  cereal  or  bread  grains,  called  wAttc 
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crops,  I  come  next  to  coasider  another  class  of  plants,  much  ool- 
tivatad  and  of  gnat  value  in  English  husbandry. 

S.  Beans.  — Beaaa  aro  of  several  kinds.  The  first  division  is 
into  garden  and  field  beans.  Of  garden  beans  very  few  are  col- 
tirated.  String  beans,  otbervise  called  French  beans,  are  com-  ' 
oion  enough ;  but  I  have  not  met  with  our  finest  kinds  of  shell 
beans,  each  as  the  cranberry,  the  pole,  kidney  or  caseknife 
bean,  and,  above  all,  that  rich  and  delicious  vegetable,  the  lanM 
bean.  If  they  are  known  in  England,  it  has  not  been  my  fortuoa 
to  meet  with  them,  either  in  the  markets  or  at  ^ivate  tables. 

Beans  may  be  considered,  in  Elngland,  as  a  moat  important  fidd 
erop,  and  are  principally  used  for  the  feeding  of  horees,  to  which 
tbey  are  given,  usually,  broken  and  mixed  with  oats,  — a  qoart 
et  beans  being  considered  as  quite  equal  to  two  qufuts  of  oats,  — 
or  with  cut  hay  and  chaff.  They  are  likewise  used  in  fatting 
swioe ;  but  they  are  considered  to  give  too  much  hardness  to  the 
pork,  excepting  when  it  is  to  be  used  for  bacon.  They  are  deemed 
raluaUe  likewise  for  fatting  oxen,  and  increase  much  the  milk 
of  COW&  They  may  be  said  to  take  the  place  with  the  English 
which  Indian  corn  tekes  with  us.  Some  quantity  of  beans  are- 
mixed  with  new  wheat  to  be  ground,  as  the  millers  eay  "  that 
mA  wheat  will  hot  grbd  well  without  them;  and,  as  one 
dtrewdly  observes,  they  take  care  that  in  this  matter  there  shalt 
be  no  deficiency."  I  have  eaten,  in  Scotland,  bread  made  with 
a  large  |»-oportion  of  bean  flour,  but  I  cannot  say  with  mu^ 
reJish.  The  nutritive  qoalities  of  beans,  as  compared  with  wheat, 
are  as  sixty-eight  to  seventy-eight  per  cent.  The  ordioary 
weight  of  a  bushel  of  beans  is  sixty-six  ponnds. 

There  are  several  kinds  cultivated,  which  are  known  by  differ- 
ent names ;  but  the  kind  most  approved  is  a  small,  round  bean, 
of  a  dark  color,  and  of  nearly  twice  the  size  of  a  marrowfat  pea, 
A  well-cultivated  field  of  beans  is,  in  its  early  stages,  a  beautiful 
object.  The  land  most  suited  to  beans  is  a  strong,  rich  loam, 
and  a  clay  soil  is  congenial  to  them.  Nearly  seventy  bushels 
have  been  obtained  from  an  acre  ;  sixty  is  a  large  crop  ;  ordina- 
rily, however,  they  do  not  exceed  thirty  bushels.  Here  they  are 
sown  early, — in  February  or  early  in  March,  —  and  ripen  late. 
They  are  sometimes  sown  broadcast,  and  la^e  crops  have  been 
obtained  in  this  way ;  but  it  is  not  recommended,  from  the  diffi- 
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culty  of  keeping  the  ocop  clean,  which  is  of  the  highest  impor- 
tance, where  a  wheat  crop  ia  to  follow.  They  are  usually  drilled 
ten  or  twelve  inches  asunder,  and  the  intervals  hoed ;  and  some- 
times two  feet,  or  two  feet  and  a  half,  apart,  and  then  carefully 
cultivated  between  the  rows.  The  land,  in  such  case,  is  com- 
monly highly  manured,  the  manure  being  rotted  baru  manure, 
spread  and  ploughed  in;  and,  being  kept  as  clean  from  weeds  as 
possible,  there  is  a  fine  preparation  for  wheat.  In  this  way, 
wheat  and  beans  are  made  to  alternate  on  the  same  land  for 
years,  with  advantage  ;  though  the  land  should  be  strong,  to  bear 
so  severe  usage,  and  the  bean  crop  must  be  liberally  manured. 
The  rotation  often  adopted  is,  turnips,  barley,  clover,  beans, 
wheat ;  where  the  land  is  very  rich,  it  is,  turnips,  barley,  clover, 
oats,  beans,  wheat,  beans.  The  quantity  of  seed  sown  by 
drill  for  beans  is  two  and  a  half  and  three  bushels.  Peas  are 
sometimes  sown  with  beans  for  a  green  crop,  for  the  purpose  of 
soiling ;  in  which  case,  three  bushels  of  beans  and  two  of  peas  are 
sown  ;  and  this  produces  a  nutritious  and  well-relished  food  for 
cattle  and  for  pigs.  Of  crops  which  ripen  their  seeds  few  are 
less  exhausting  to  the  soil  than  beans.  Beans,  at  harvest,  are 
shocked  in  the  field  until  dry,  and  then  placed  in  stack  to  be, 
after  a  while,  threshed  out,  either  by  fiail  or  by  a  machine. 
The  fodder,  cut  up  with  other  fodder,  in  the  spring  of  the  year, 
is  eaten  by  stock.  Caution  is  advised  in  giving  horses  new 
beans,  ns  they  are  very  likely  to  founder  them.  The  crop  of 
beans  here  is  certainly  most  valuable,  in  a  climate  where  Indian 
com  will  not  grow ;  but  it  seems,  in  all  respects,  much  inferior  to 
that  inestimable  and  useful  product,  the  valne  of  which,  in  my 
estimation,  and  the  more  I  see  of  foreign  husbandry,  is  contin- 
ually rising.  The  small,  white,  kidney  or  round  bean,  so  com- 
mon with  us,  and  so  much  eaten  in  some  parts  of  the  country,  is 
not,  within  my  observation,  grown  or  used  here. 

I  tried  the  cultivation  of  English  horse-beans  more  than  once 
in  the  United  States ;  but  they  were  always,  in  the  time  of  flow- 
ering, destroyed  by  a  small,  black  fly,  which  they  seemed  to 
attract  in  an  extraordinary  degree,  and  which  stripped  the  stems 
completely  of  theii  foliage. 

6.  Peas  do  not  appear  to  be  extensively  cultivated  in  England, 
as  a  field  crop.     The  yield,  when  successful,  varies  from  twenty 
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to  forty  bushels ;  but  there  is  oothiug  peculiar  iu  the  cnltiration. 
It  is  cousidered  a  valuable  food  for  horses  and  for  svine,  and 
large  quantities,  raised  or  imported,  in  the  form  of  split  peas,  are 
consumed  iu  soups,  &c.  The  garden  culture  of  peas,  in  the 
neighborhood  of  London,  and  other  taige  cities,  to  be  sold  green, 
is  most  exteosire ;  but  there  is  nothing  remarkable  in  the  process. 
With  a  view  of  forwarding  them,  the  land  is  thrown  into  ridges, 
runniug  north  and  south,  and  the  seed  is  dropped  on  the  south 
side,  at  the  bottom  of  the  ridge.  High  maturing  increases  rery 
much  the  growth  of  the  stalk,  but  postpones  proportionately  the 
forwarding  of  the  pods.  For  five  different  and  valuable  kinds 
of  peas,  "  the  country,"  Mr.  Lawson  says,  "  is  indebted  to  T.  A. 
Knight,  Esq.,  the  late  distinguished  president  of  the  London 
Horticultural  Society,  who  obtained  them  by  crossing  or  hyb- 
ridizing some  of  the  most  esteemed  varieties.  From  their  re- 
markably-wrinkled appearance,  together  with  the  peculiar  sweet- 
ness which  they  all  possess.  Knight's  marrows  may  be  said  to  form 
a  distinct  and  most  valuable  class  of  garden  peas."  These  are, 
certainly,  most  honorable  contributions  of  eminent  skill  and 
science  to  the  public  good.  The  haulm  of  peas,  as  well  as  that 
of  beans,  is  carefully  saved,  and  much  valued  as  fodder  for  cattle, 
and  especially  for  sheep. 

7,  Tetchzs  or  Tares.  —  This  plant  is  extensively  cultivated 
in  England,  and  considerably  in  Scotland ;  and,  in  my  opinion,  its 
cultivation  may  be  strongly  recommended  in  the  United  States.  It 
is  not  much  cultivated  for  the  seed,  as  the  permitting  it  to  ripen 
would  tend  to  exhaust  the  land ;  but  the  seed  is  usually  imported 
from  the  Continent.  The  principal  object  of  its  culture  is  to  fur- 
nish green  food  for  stock,  horses  and  milch  cows,  which  are 
soiled.  Taresstipply  an  immense  burden  of  most  nutritious  food. 
They  are  cut  only  once  ;  but  they  are  sown  at  different  times, 
and  sometimes  as  late  as  August,  that  the  supply  of  green  feed 
may  be  uninterrupted. 

Tares  are  of  two  kinds,  — '  winter  and  spring,  —  which  differ  in 
no  respect,  excepting  in  the  habit  of  ripening ;  and  the  tares  sown 
under  favorable  circumstances  in  the  spring  will  not  lag  far  be- 
hind those  which  are  sown  in  the  autumn. 

The  land  should  be  brought  into  a  state  of  fine  tilth,  and  should 
be  well  manured.     Sometimes  they  are  sown  upon  a  grain  stubble. 
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which  must  be  carefully  ploughed  in  and  reduced.  Three 
bushfilB  is  the  quantity  of  seed  to  be  sown  to  an  acre  where  they 
ate  to  be  consumed  green ;  two  and  a  half  where  they  are  grown 
for  the  seed.  They  may  be  sown  broadcast,  or  drilled,  or 
dibbled ;  and  the  latter  modes  are  recommended  where  the  landa 
are  foul  with  weeds.  With  winter  tares  it  ia  recommended  to 
BOW  rye ;  with  spring  tares,  which  are  to  be  cut  for  feed,  oats  or 
barley  may  be  sown,  to  improve  the  value  of  tha  crop.  1^ 
crop  is  cut  daily  and  fed  to  sheep,  which  are  folded  upon  the 
ground,  or  cut  and  carried  into  the  stables  for  horses  and  cows. 
Tast  quantities  are  cultivated,  in  the  ne^hboriiood  of  London 
and  other  laj^  cities,  for  the  milk  estaUishments,  and  fn  a 
change  of  diet  for  the  horses  which  are  kept  there.  The  cdI- 
ting  of  the  tares  may  be  begun  as  soon  as  they  come  into  flower, 
and  continued  until  the  pods  are  fully  formed ;  and  if  there  is 
then  a  surplus,  they  may  be  cut  and  mode  into  hay,  so  as  to 
avoid  the  exhaustion  of  the  soil  by  the  ripening  of  the  seed. 

I  am  not  able  to  give  the  amount  of  product  which  may  be 
obtained  from  an  acre,  but  from  observation  I  know  it  must  be 
very  large.  I  do  not  know  whether  a  larger  yield  can  be  oV 
tained  from  it  than  from  the  improved  Indian  rye  grass,  of  which 
I  have  given  an  account ;  but,  as  an  article  for  soiling,  it  is  easily 
cultivated,  and  would  prove  invaluable.  The  winter  tares  would 
scarcely  endure  our  northern  climate.  The  value  of  some  por- 
tion of  green  feed  to  our  horses  kept  in  stables,  in  cities,  would 
be  very  great ;  and  a  mixture  of  this  with  the  dry  feed  upon 
which  many  of  them  are  now  exclusively  kept  from  one  year's 
end  to  another,  would  be  greatly  conducive  to  their  health  and 
comfort.  Many  a  poor  mechanic  or  laborer  among  us,  with  s 
small  piece  of  land  attached  to  his  domicile,  would  find  it  quite 
easy  to  keep  a  cow,  and  obtain  an  ample  supply  of  milk  for  his 
family,  by  the  cultivation  of  some  such  crop  as  this.  This  [dant 
ia  an  annual.  There  are  vetches  which  are  biennial,  but  they 
are  not  recommended  for  cultivation.  The  seeds  of  tares  are 
deemed  variable  for  poultry.  They  will  increase  the  flesh  of 
horses,  but  are  considered  hurtful  to  them. 

8.  Turnips.  —  The  next  great  crop  in  English  husbandry  is 
turnips.  Of  these  there  are  several  botanical  varieties ;  but  I  avoid 
those  distinctions,  as  of  little  value  to  general  readers.     There 
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we  tvo  great  and  vell-kDown  classes ;  the  common  turnip,  of 
which  there  are  three  rarieties,  —  the  flat,  the  globe,  and  the 
tankard  turnip ;  and  the  Swedish  turnip,  or  rata  baga.  The 
common  turnip  requires  a  shorter  season,  more  quicltly  decays, 
and  is  a  less  sabstantial  food,  than  the  Swede  turnip.  The 
common  tnmip  is  usually  white ;  but  there  are  yellow  varieties, 
which  are  nearly  as  solid,  and  almost  as  enduring,  as  the  Swedes. 
Such,  for  example,  is  the  yellow  Aberdeen  tnmip,  which  will 
keep  late  into  the  spring,  when  the  common  white  tomip  has 
become  corky  and  vapid. 

The  turnip  has  been  cultivated  for  centuries  in  England ;  but 
it  is  within  a  comparatively  recent  date  that  it  became  a  matter 
of  general  field  cultivation  upon  light  lands,  and  may  be  said  to 
have  effected  a  revolution  in  husbandry.  The  great  value  of  it 
is  in  feeding  stock,  especially  in  the  retiun  which  it  makes  to  the 
land  when  it  is  fed  to  sheep  folded  upon  the  land ;  in  the  manure, 
likewise,  which  it  produces  when  fed  to  cattle  or  sheep  in  stalls 
or  yards ;  in  the  increased  number  of  stock  which  its  production 
pnta  it  in  the  power  of  fanners  to  keep ;  and  in  its  intermixture 
with  dry  feed,  enabling  them  to  make  use  of  that  dry  feed  to 
advantage,  to  which,  otherwise,  cattle  could  not  be  confined  but 
at  the  expense  of  health  and  comfort  Though  other  articies  may 
be  tiseful  and  expedient  —  such  as  grain,  and  oil  cake,  and  hay, 
—  yet  many  sheep  and  cattle  are  now  actually  iatted  upon  turnips 
and  straw.  It  is  said  that  this  is  done  with  mote  difficulty  at 
the  south  of  England  than  at  the  north ;  the  tmnips  in  Northum- 
berland, and  at  the  north,  being  accounted  richer,  or  more  nu- 
tritious, than  in  the  sou^em  counties ;  thus  seeming  to  confirm  a 
strong  opinion  entertained  by  smne  persons  that  the  colder  the 
climate,  the  more  nourishing  the  esculentB  grown  in  it.  Another 
great  advantage  arising  from  the  cultivation  of  turnips  is  in  the 
cleanness  of  cultivation  to  which  it  leads,  and  which  thus  forms 
a  suitable  preparation  for  wheat,  or  the  grain  crop  which  usually 
follows  them. 

The  land  for  turnips,  if  not  stiff  and  hard  bound,  cannot  be 
too  rich  for  them ;  though  the  application  of  an  excessive  quan- 
tity of  manare  would  be  prejudicial,  in  some  cases,  to  the  suc- 
ceeding crop  of  wheat,  causing  too  rank  a  growth,  and  occasion- 
ing it  to  lodge.  The  common  preparation  for  turnips  is  by  a 
thorough   ploughing   in   the   autumn  :    (hen  the  land  is  amply 
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maaurad,.  by  nuuiure  spread  on  tbe  turrow  and  lightly  ploughed 
in.  The  mauoK,  howeret  eoarse,  id  soch  case,  will  become 
folly  decompoMd  by  the  firing.  Id  the  aphng,  this  hud  is  laid 
ioto  ridges  nboat  tireDty-seren  inches  apart,  and  the  seed  sown 
oo  the  top  of  the  ridge  by  a  machine,  la  other  cases,  where  the 
cnltivatioD  is  more  complete,  furrows  are  opened  in  the  qwing, 
md  the  manure  placed  in  the  furrows ;  back  furrows  are  thm 
turned  so  as  to  form  a  ridge,  upon  which  the  turnips  are  sown  by 
a  drill  machine,  which,  as  it  deposits  the  seed,  deposits,  at  the 
same  time,  a  quantity  of  ground,  or  dissolved  bones,  or  some  other 
artificial  manure.  Sometimes  the  bones  aie  sown  broadcast ;  and 
fiom  twenty  to  twenty-fire  bushels  of  ground  or  broken  bones  are 
consideied  an  ample  dressing.  On  the  application  of  bones  as  a 
manure,  and  their  solution  by  sulphuric  acid,  —  that  great  contri- 
bution of  chemistry  to  agricultural  improremeot,  —  1  shall  speak 
under  another  head.  About  two  pounds  of  turnip  seed  are  sown 
to  an  acre.  The  j»«ctice  of  sowing  broadcast,  which  formerly 
prevailed,  is  nearly  abandoned  ;  but  it  is  still  a  vexed  question 
whether  they  should  be  drilled  in  upon  a  flat  sarfece,  or  upon 
ridges.  Where  the  land  is  thin  and  liable  to  suffer  by  droi^ht, 
the  fiat  snr&ce  is  to  be  preferred  ;  but  otherwise,  in  my  opinion, 
ridges,  with  the  manure  placed  under  the  plant,  are  much  bett^. 
The  ridges,  for  Swedes  especially,  should  be  at  least  twenty-seven 
iochesapart, — for  the  common  tumip  a  less  distance;  and  the  land 
may  then  be  Uioroughly  cultivated  between  them.  After  the 
last  hoeing,  if  the  condition  of  the  land  admits  of  it,  cabbages 
may  be  [Wanted  between  the  rows.  The  interval  at  which  the 
plants  are  left  on  the  ridge  is,  generally,  about  a  foot.  Hr.  John 
Koomfield,  of  Holkham,  one  of  the  favorite  tenants  of  Lord 
Leicester,  and  from  whose  experience  and  excellent  farming  I 
derived  much  valuable  instruction,  states  that  he  gets  a  better 
crop  when  his  Swedes  are  left  at  eighteen  inches  apart.  Six 
inches  apart  is  enough  for  other  turnips. 

Turnips,  in  the  first  part  of  their  season,  cannot  be  caltivated 
too  much.  The  fiy  is  the  great  evil,  in  the  turnip  crop,  with 
which  the  farmers  have  to  contend.  A  preventive  is  found 
by  some  farmers  in  late  sowing.  The  flies  are  accustomed  to 
appear  at  a  season  when,  ordinarily,  the  plants  are  in  readiness 
for  them.  By  postponing  the  sowing  ten  or  twelve  days,  tha 
flies  will  have  passed  their  period,  and  the  crop  is  safe. 
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The  tomip  crop  is  to  be  considered,  as  I  have  already  r&- 
marlted,  as  the  foundatioii  of  the  improved  hiiabandry  of  Eog- 
laod,  in  the  meaos  which  it  affords  of  supporting  aa  increased 
stock,  in  the  abundance  of  enriching  manure  which  it  thus 
supplies,  and  in  the  cleaoness  of  cnltivation  to  which  it  leads 
as  a  preparation  fer  other  crops.  They  ara  usnally  fed  off  in 
the  field ;  the  white  turnips,  often,  as  they  are  grown,  in  the 
ground,  —  which  I  cannot  help  thinking  a  slovenly  mode  of  hus- 
bandry. But  in  most  cases,  they  are  pulled  and  topped,  and 
tailed,  and  cut .  by  a  machine,  and  fed  to  the  sheep  in  troughs 
on  the  field  where  they  grew ;  the  fold,  which  ia  composed  of 
movable  fences,  being  changed  from  one  part  of  the  6xM  to 
tbe  other,  until  the.  whole  ia  gone  over,  and  the  crop  consumed. 
They  are  sometimes  spread  upon  grass  lands,  both  for  cattle 
uid  sheep,'  but  are  most  commonly  given  to  cattle  in  stalls. 
Many  of  the  best  farmers  puU  all  their  turnips,  and  feed  them 
to  their  cattle  and  sheep  in  their  straw  yards ;  which  enables 
them  to  convert  their  straw  into  enriching  manure.  The  Scotch 
brmers  in  the  Lothians,  and  the  farmers  in  Northumberluid 
and  the  northern  counties,  who  grow  fanmense  quantities  of 
tomips,  sell  them  to  feeder*  of  ^eep  and  stock,  as  they  stand 
JD  the  field,  upon  the  condition  that  they  are  to  be  consumed 
where  they  grow.  The  sheep  and  cattle  are  brought,  in  such 
cases,  from  the  Highlands  in  tbe  north,  and  are  here  prepared  fw 
market.  The  climate  of  England  enables  the  farmers  to  leave 
their  tumipe,  for  the  most  part,  in  safety,  in  the  ground,  during 
the  winter,  and  to  gather  them  as'  there  may  be  occasion.  The 
Swedes,  if  not  pulled,  and  if  left  to  thaw  in  the  ground,  suffer 
little  from  frost.  Various  modes  are  adopted  for  proteeliDg 
them,  in  parts  of  the  country  where  it  is  deemed  necessary  or 
expedient ;  and  they  must,  of  course,  be  removed,  where  a  grain 
crop  is  to  be  sown  in  the  autnmn  or  early  winter.  I  need  not 
describe  these  modes,  as  few  of  them  would  be  i^licabte  to 
my  own  country.  Swede  turnips  may,  as  I  know  by  re- 
peated experience,  be  kept  well  during  our  coldeM  wintersj  by 
being  laid  upon  the  ground,  where  the  bottom  is  dry,  and  piled 
op  ia  B  long  ridge,  like  the  pitched  roof  of  a  bouse,  being  first 
eovered  lightly  widi  straw,  end' then  with  dirt, — holes  being  left 
in  different  places,  as  ventilators  for  the  heat  to  escape ;  And 
tiien,  as  the  cold,  increases,  the  covering  of  straw  and  dirt  is 
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to  be  iocreaaed.  Access  may  be  had  to  them,  in  such  case,  at 
the  southern  end,  which  may  be  kept  fortified  i^ainst  frost  by 
loose  bundles  of  straw  packed.  la  this  way,  with  caie,  they 
may  be  well  preserved  imtil  spring,  and  be  at  hand  through  the 
winter  for  the  stock.  They  may  be  well  kept  likewise  in  bins, 
in  our  barns,  well  packed  round,  top,  bottom,  and  sides,  with 
coarse  hay.  This  is  an  excellent  and  most  conrenient  mode. 
In  our  cold  climate,  the  covering  must  be  liberally  and  carefully 
returned,  if  they  are  opened  occasionally  for  a  supply. 

I  believe  our  farmers  would  find  a  very  great  advantage  in 
growing  esculent  vegetables  for  sheep  and  cattle,  instead  of 
kee[Hng  them,  as  ia  now  done,  through  oui  long  and  severe  win> 
ters,  exclusively  upon  dry  feed.  They  would  be  most  useful  for 
sheep  in  the  lambing  season,  and  for  cows  in  milk;  and  though, 
in  fattening  properties,  I  know  no  article,  all  things  considered, 
superior  to  our  Indian  com,  yet  they  certainly  would  come  most 
beneficially  in  aid  of  that.  I  do  not  assert  that  turnips  are  the 
best  crop,  for  this  purpose,  which  can  be  grown,  but  Swedish 
turnips  are  certainly  among  the  best.  Mangel>wurzel,  carrots, 
cabbages,  parsnips,  and  potatoes,  are  all  useful.  I  may  recui 
to  this  subject  again  ;  but  the  couclusioa  to  which  I  have  my- 
self come,  and  in  which  I  am  daily  confirmed,  and  with  which 
I  wish  the  farmers  of  the  United  States  could  be  more  and  more 
impressed,  is,  that  an  abundant  supply  of  succulent  food  should 
be  provided  for  their  stock  during  our  long  winters,  —  first,  as 
conducive  to  the  health  of  the  stock ;  and  next,  as  contributing 
essentially  to  the  improvement  of  fattening  stock,  and  as  enabling 
the  &rmer  to  keep  more  stock ;  and  lastly,  as  furnishing  him 
with  the  best  means  of  enriching  his  farm,  and  extending  and 
improving  all  his  other  crops.  These  have  been  the  strikit^ 
and  universally-acknowledged  results  of  such  a  system  of  hae- 
bandry  here  ;  and  I  have  not  a  doubt  that,  in  those  parts  of  the 
United  States  from  which  the  markets  in  our  cities  are  to  be 
supplied  with  beef  and  mutton,  though,  from  the  severity  of  our 
climate,  it  might  with  us  be  a  more  laborious  process  than  here, 
and  we  could  not  have  the  advantage  of  feeding  off  our  green 
crops  on  the  lands  where  they  grew,  yet  its  great  benefits  would 
he  an  ample  compensation  for  any  extra  expense  or  labor  to 
which  it  m^ht,  in  many  situations,  subject  ua.  The  difficulty 
and  expense  of  procuring  labor  may  jvesent  itself  as  an  objec- 
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tioD ;  but  that  vill  be  coastantly  dimiaishiag.  Im^voTed  ma- 
chinery, and  nev  implemeDts  of  husbandry,  are  yearly  aSariing 
increased  focilities  in  cultivation ;  and,  for  out  husbandry  to  be 
successful,  it  vill  require  the  liberal  api^icalion  of  capital,  added 
to  enterprise,  experiment,  effort,  and  perseverance. 

The  following  result  of  as  experiment,  by  Mr.  J.  Bloomfield, 
of  Wartiam,  Norfolk  county,  to  determine  the  best  distance  at 
which  plants  should  stand,  was  given  me  by  this  excellent 
farmer,  and  will  be  curiooB  to  my  readers.  It  was  made  upon 
Swede  turnips.    The  row  was  twenty  yarda  long. 


tl^^Tan^ 

DkBJ»  Itot 

iBttelow. 

w.iiW(iriU 

Fn4«.  POT  Am, 

I.IK11KOW. 

iBIhalow. 

iBtlMKov. 

tcnod  Hid  talM. 

Aita. 

n. 

aunt.    n. 

I>u       OR. 

1 

32 

a 

«1 

11     12 

24       4 

i 

38 

22 

31 

10      2 

20       1 

3 

39 

20 

3i 

10     00 

19     13 

i 

40 

18 

3 

8     10 

ir    IS 

Fractions  are  omitted.    The  stone  is  14  pounds. 

9.  Potatoes,  Beets,  Cibrots,  Fibsnips.  —  Of  these  several 
crops  I  see  nothing  peculiar  in  the  cultivation  in  Great  ^tain, 
which  would  require  me  to  treat  them  at  any  great  length. 

The  potatoes  brought  upon  the  table  are,  in  general,  of  a  much 
better  quality,  drier,  and  more  mealy,  than  those  grown  in  the 
Dnited  States.  The  potatoes  grown  on  new  land,  however,  in 
the  Northern  States,  are  excellent ;  and  the  potatoes  broi^ht  to 
marbet  from  the  northerp  parts  of  Maine,  and  from  Nora  Scotia, 
are  not  excelled  by  any  which  I  have  met  with.  Within  my 
own  observation  and  experience,  likewise,  I  have  found  that  the 
finest  seed  potatoes  from  this  country,  planted  in  the  United 
States,  with  the  exceptions  above  referred  to,  have,  after  the  first 
year,  deteriorated,  and  become  conformed  to  those  osually  planted 
in  the  country.  It  is  demonstrated,  therefore,  to  my  mind,  that 
new  lands  yield  potatoes  of  a  beher  quality  than  lands  which 
have  been  long  under  cultivation  ;  and  that  a  low  temperature 
and  damp  climate,  such  as  ate  found  in  the  northern  parts  of 
Maine,  and  the  British  Atlantic  provinces  of  North  America,  are 
favorable  to  potatoes,  while  in  hot  and  dry  climates  the  qufdity 
of  the  ratable  is  inferior. 
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Potatoes  are  almost  ioTariably  planted  here  in  drills  or  furrows 
about  thirty  inches  apart.  The  furrow  ia  first  opened;  the 
manure  laid  in  it ;  the  potato  planted  ;  and  the  land  reversed  by 
the  plough,  so  as  to  cover  the  seed.  They  are  then,  just  after 
appearing  above  ground,  often  harrowed ;  and,  after  getting  to 
some  height,  the  harrow,  or  cultivator,  is  passed  between  the 
rows ;  and  they  aie  earthed  up  with  a  double  mould-board  plough, 
or  by  a  single  plough  passing  twice  in  the  funow.  When  ready 
to  be  dug,  or,  as  it  is  here  termed,  lifled,  a  double  mould-board 
plough  is  passed  down  oDce,  or  a  single  plough  twice,  through 
the  row  of  potatoes ;  those  are  picked  up  which  are  thrown  out ; 
and  then  the  whole  field  is  thoroughly  harrowed,  which  brings 
the  remaining  potatoes  to  the  surface  to  be  gathered. 

Two  or  three  points  seem  to  be  well  established  here  ;  first, 
that,  in  planting,  it  is  better  to  use  whole  than  cut  seta ;  that, 
where  they  are  cut,  the  seed  end  of  the  potato  is  more  produc- 
tive than  the  opposite  end,  and,  while  the  former  is  used  for 
planting,  the  latter  may  be  saved  for  food;  and  lastly,  that  the 
crop  is  considerably  increased  by  early  plucking  off  the  blos- 
soms. I  have  already  described  the  lazy-bed  mode  of  cultiva- 
tion, and  the  lai^  crops  sometimes  obtained,  in  my  account  of 
the  Agricultural  School  at  Glasnevin.  In  general,  however,  the 
crops  are  not  large,  not  much  exceeding  two  hundred  and  fifty 
bushels  to  the  acre,  which,  though  a  respectable,  is  certainly  not 
a  great  yield.  Potatoes  are  raised  laj^ely  for  the  market  in 
some  places ;  but,  in  passing  through  the  country,  tbe  extent  of 
land  under  cultivation  in  potatoes  appears  comparatively  small. 

I  cannot  join  with  Cobbett  in  his  anathemas  upon  pota- 
toes, to  which  a  learned  agricultural  professor  here  has  lately 
added  the  force  of  his  denunciations,  which  are  hkely  to  fell 
harmless  under  the  power  of  habit  and  general  taste.  There 
certainly  can  be  found,  as  common  consent  seems  to  have  estab- 
lished, no  more  agreeable,  and  no  more  nutritious  esculent  than 
a  well-cooked  potato ;  and  under  few  crops  will  an  acre  of  ground 
yield  more  food  for  animals.  Tbe  disease  which  has  prevailed  in 
the  potato  —  the  ravages  of  which  have  been  so  extensive  and 
alarming — will,  it  is  hoped,  prove  only  a  temporary  evil,  or  some 
effectual  remedy  against  it  be  found.  In  Ireland,  a  la^e  num- 
ber of  the  population,  amounting  to  millions,  depend,  almost  ex- 
clusively,  upon  the  potato  for  subsistence.     The  ordinary  allow- 
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ance  to  a  working  Irishman  is,  from  fourteen  to  sixteen  poands 
of  potatoes  per  day.  It  cannot  be  denied,  however,  in  a  moral 
riew,  that  potatoes  to  the  Irish  are  an  equivocal  good.  In  order 
to  improvement,  man  requires  a  constant  and  severe  stimulus  to 
exertion.  The  necessities  of  men  are  the  excitements  to  indus- 
try and  enterprise,  and  very  often  the  foundation  of  their  virtues. 
But  what  hope  can -be  entertained  for  the  improvement  of  per- 
sons content  to  live  upon  the  meanest  fare,  and  in  circumstances 
of  destitution  barely  compatible  with  existence,  and  to  go  on 
snd  marry,  and  rear  children,  with  no  expectation  or  ambition 
beyond  that  of  a  mud  cabin,  a  peat  fire,  and  a  potato  diet  ? 

Next  to  potatoes  and  turnips,  beets  occupy  a  principal  place 
in  English  cultivation.  Of  beets,  the  field  cultivation  is  limited 
to  the  mangel-wurzel.  These  are  cultivated  in  rows,  upon  ridges, 
similar  to  the  cultivation  of  turnips,  about  thirty  inches  apart ; 
and  though  the  seed  is  commonly  dibbled  in  at  six  inches  dis- 
tance in  the  rows,  the  plants  are  thinned  out  to  a  distance  of  one 
foot.  Deep  cultivation  is  always  strongly  recommended  for  all 
tap-rooted  plants.  An  eminent  fanner  in  Northamptonshire, 
after  baring  furrowed  and  manured  the  furrows  for  bis  mangel- 
wurzel,  as  the  wheels  of  the  cart  and  the  trampling  of  the  horses 
tend  to  harden  the  bottom  of  the  furrow,  before  the  land  is 
tnrned  back  upon  it  in  order  to  form  a  ridge,  passes  down  in 
the  furrow  with  a  miner,  that  he  may  loosen  and  deepen  it.  A 
miner  is  simply  the  colter  of  a  plough,  without  the  mould-board. 
He  speaks  of  this  as  being  attended  with  great  advantage.  No 
machine  has  yet  been  invented  which  may  be  safely  trusted  to 
drop  the  seed.  A  wheel  with  pegs  of  about  two  inches  in  length, 
and  six  inches  apart,  upon  the  outside  of  the  wheel,  which  sball 
make  holes  in  the  groimd  as  the  wheel  revolves,  handles  like 
those  of  a  wheel-barrow  being  attached  to  it,  is  used  to  dibble 
the  land,  into  which  children,  who  follow,  drop  the  seed,  one 
being  suSicient  in  each  hole,  as  every  capsule  in  fact  contains 
four  seeds.  The  seeds  are  then  covered  with  the  head  of  a  rake 
or  with  the  hand.  The  land  between  the  rows  should  be  kept 
loose  by  ploughing,  and  thrown  upon  the  rows,  but  not  upon  the 
plants,  whose  nature  it  is  to  grow  much  out  of  ground.  In 
the  latter  part  of  the  season,  the  under  leaves  may  be  gathered 
and  fed  to  milch  cows,  or  sheep,  or  swine,  with  great  advantage 
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to  the  consomer,  and,  where  the  crova  Is  left  nnbroken  and 
only  the  lower  leaves  taken,  without  injory  to  the  producer. 

Reports  have  been  furnished  me  of  crops  of  fifty-^ight  tons  per 
acre,  and,  in  other  cases,  of  forty-eight  tons,  and  fiAy-six  tons, 
per  acre ;  this,  of  course,  after  they  were  topped  and  cleaned. 
These,  however,  are  very  extraordinary  crops,  the  conun<ai 
yield  being  about  thirty  tons.  They  are  much  valued  for 
milch  cows,  and  for  fatting  cattle.  Experiments  have  been 
made  to  test  the  value  of  mangel-wurzel  compared  with  Swede 
turnips  in  the  fattening  of  cattle.  The  experiments  which  have 
come  under  my  knowledge — the  estimate  of  the  increase  of 
weight  of  the  animals  experimented  upon  having  been  made 
from  external  measurement,  and  not  in  scales  —  do  not  appear  to 
me  decisive,  but  only  indicative  of  considerable  superiority  in 
fattening  properties  of  the  mangel-wurzel  over  the  Swedes.  The 
yield  of  mangel-wurzel,  per  acre,  under  good  cultivation,  is  con- 
siderably greater.  Caution  is  to  be  used  in  giving  them  to 
milch  cows,  as  they  are  apt  to  produce  scouring.  Prom  this 
effect  I  have  suffered  in  the  free  use  of  them  with  my  own 
cows.  It  is  strongly  advised,  likewise,  not  to  use  them  until  the 
spring  or  late  in  the  winter ;  and  I  have  known  farmers  to  keep 
them  sound  and  fresh  into  August.  They  are  considered  as  not 
unfavorable  to  wheat,  which  may  be  sowed  after  them.  The 
seed  of  the  beet  should  be  well  soaked  before  sowing ;  and  it  is 
advised,  in  the  event  of  transplanting  them  to  fill  up  vacancies, 
not  to  place  the  plant  lower  in  the  ground  than  it  fivmerly  stood, 
as  otherwise,  if  planted  to  the  top,  it  will  send  out  shoots  from 
the  top,  and  become  scraggy  or  forked. 

Carrots  are  cultivated  to  some  extent,  and  much  valued. 
There  is  nothing,  however,  peculiar  in  the  cultivation.  The 
land  should  be  deeply  ploughed  and  highly  manured.  They 
are  usually  cultivated  on  a  flat  surface ;  but  I  am  satisfied  that 
the  ric^e  cultivation  at  a  distance  of  two  feet,  so  as  to  plough 
between  them,  would  be  far  preferable.  The  seed  should  be 
sprouted  before  sowing  and  mixed  with  sand,  in  order  to  avoid 
its  being  sown  too  thickly.  If  sowed  on  ridges,  they  will  be 
much  more  easily  cultivated  and  kept  clean ;  and  they  should  be 
thinned  out  to  the  distance  of  six  inches  apart.  The  Belgian 
white  carrot  has  come  greatly  into  favor  in  England.     A  di»> 
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linguished  farmer,  io  whose  authority  I  place  the  utmost  confi- 
dence, pronounces  it  as  thirty  per  cent,  more  productive  than  the 
common  carrots ;  and  I  met  with  an  eminent  farmer  who  bad 
grown  thirty-one  tons  seventeen  hundred  weight  upon  an  acre, 
and  whose  crops  averaged  twenty-four  tons  per  acre.  Another 
farmer  iuformed  me,  that  be  tisually  obtained  twenty-five  tons 
per  acre.  A  farmer,  at  Birkenhead,  near  Liverpool,  who  is  lay- 
ing the  foundation  of  one  of  the  most  splendid  agricultural  es- 
tablishments in  England,  and  whom  I  had  the  pleasure  of  visit- 
ing, obtained  a  crop  of  a  hundred  tons  from  three  acres.  Much 
of  this  was  due  to  the  liberal  application  of  guano.  Another 
farmer  reports  having  grown  upon  four  acres  four  thousand  eight 
hundred  bushels  of  the  white  carrot,  or  twelve  hundred  bushels 
per  acre,  which  he  fed  to  his  horses,  ten  pounds  each  per  day, 
and  to  bis  neat  cattle,  with  very  great  advantage.  A  strong 
prejudice  exists  against  the  use  of  white  carrots  for  horses,  as 
injuring  their  eyes ;  and  the  farmer  first  mentioned  above  thinks 
it  not  without  foundation,  believing  that  his  own  horses  had  suf- 
fered from  that  cause. 

With  respect  to  the  common  red  beet,  or  the  sugar  beet,  and 
the  parsnip,  I  have  not  seen  them  under  field  cultivation  in 
England,  though  the  parsnip  is  said  to  be  hugely  cultivated,  aa 
feed  for  stock,  in  the  channel  islands.  The  sugar  beet  is  re- 
ported to  yield  abundantly,  and  to  furnish  a  more  nutritions 
food,  better  for  fattening,  and  for  milch  cows,  than  the  mangel- 
wurzel  ;  yet  the  former  has  not  supplanted  the  latter.  The 
Jerusalem  artichoke  is  often  served  at  table,  and  is  approved  by 
many  as  food  for  stock,  but  is  not  so  palatable  or  so  nutritious 
as  the  potato.  It  grows,  however,  without  much  care,  and  in 
almost  any  ground,  besides  continuing  itself  in  the  ground  from 
year  to  year.  Under  favorable  circumstances,  it  is  said  to  yield 
five  hundred  bushels  to  an  acre,  —  a  statement  which  I  do  not 
give  from  personal  observation,  nor  receive  without  some  dis- 
trust 

10.  GisBxoES.  — Cabbages  have  been  cultivated  to  a  consid- 
erable extent  in  England.  There  are  many  varieties ;  but  my 
province  lies  only  with  those  which  are  cultivated  for  the  feed 
of  stock  ;  and  this  embraces  two  principal  kinds,  —  those  with 
spreading  leaves,  firom  which  the  leaves  are  plucked,  and  then 


byGoogIc 


868  cuBOPEAir  abbicui-tubx. 

otbere  produced,  and  those  which  form  compact  and  solid  headi, 
such  as  the  dnua-bead,  and  the  savoy,  we^hing,  in  some  cases, 
upwards  of  forty  pounds  each,  though  such  must  be  considered 
as  remarkable.  Ip  Scotland,  they  are  rarely  cultivated  aa  a  field 
crop.  In  the  south  and  most  temperate  parts  of  England,  they 
may  be  safely  left  in  the  ground,  uncovered,  tbroi^h  the  winter. 

The  usual  course  is  to  plant  them  in  a  nursery,  and  then  re- 
move thev  to  a  field  ;  and  the  largest  kinds  require  ample  room, 
and  may  be  planted  at  three  or  four  feet  distance  each  way.  In 
transplanting,  a  dibble  is  commonly  used ;  but,  in  each  case,  the 
root  is  often  doubled  up  and  crowded  into  the  hole,  to  the  injury 
of  the  plant.  A  better  way  is,  to  plough  a  furrow,  and,  taking 
the  plants  singly,  cut  off  a  portion  of  the  top,  and  dipping  the 
root  ends  in  some  liquid,  lay  them  at  proper  distances  in  the 
furrow,  and  then  cover  them  with  a  plough  ;  having  a  third  per- 
son to  follow,  who  may  relieve  any  plants  which  may  have 
been  too  deeply  covered,  and  pressing  the  earth  gainst  the  roots 
of  those  plants  which  require  it. 

Cabbages  are  deemed  most  excellent  food  for  sheep  and  stock, 
though  some  persons  consider  them  as  of  too  laxative  a  nature 
for  cattle  —  a  fault  which  would  be  corrected  by  an  ample  supply 
of  meal,  or  some  dry  feed,  given  in  conjunction  with  tbs  cabbage. 
Oil  cake  is  given  with  them  to  fattening  sheep,  with  extraordinary 
advantage. 

Cabbages  are  considered  as  great  exhausters  of  the  soil ;  bat 
where  they  are  consumed  upon  the  farm,  they  undoubtedly 
make  a  full  compensation  foe  what  they  have  abstracted.  At 
Ockham  Park,  in  Surrey,  the  seat  of  the  Earl  of  Lovelace,  which 
I  had  the  pleasure  of  visiting,  they  have  been  cultivated,  fw 
several  years,  in  connection  with  a  crop  of  beans.  The  hearts 
are  planted  in  double  lines,  four  inches  apart,  and  with  an  inter- 
val of  three  feet  to  the  next  row.  The  ground  between  the 
rows  of  beans  is  then  carefully  cultivated,  until  the  time  of  set- 
ting out  the  cabbages,  which  are  then  planted,  two  feet  apart,  in 
the  rows.  The  beans  are  harvested  in  August,  and  the  cabbages 
are  then  ploughed  and  cultivated,  and  are  ready  to  be  fed  off  in 
December.  He  thinks  that  he  gets  as  much  feed  from  the  land 
by  this  crop  as  he  shonid  obtain  firom  a  crop  of  common  tumipo, 
though  not  as  much  as  he  would  obtain  from  a  crc^  of  swedes ; 
and  the  crop  of  beans  is  not  diminished.     Indeed,  he  adds  that 
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the  crop  haB  increased  since  he  began  the  practice,  having  been 
at  the  outset,  for  five  years  before  the  combination  of  the  crops, 
aboat  thirty-five  btuhels  to  the  acre,  and,  for  five  years  after  uni- 
ting the  crops,  at  the  rate  of  forty-one  bushels  per  acre. 

Our  winters  in  the  North  United  States  wouM  present  iosupec- 
able  obstacles  to  the  preservation  of  cabbages,  to  any  great  e& 
tent,  as  winter  food  for  stock ;  but  the  same  objections  would 
not  hold  at  the  south  and  In  the  Middle  States.  The  cultivation, 
however,  cannot  be  said  to  extend  itself  in  Eoglaad,  the  Swedi^ 
tomip  being  generally  preferred. 

Some  years  since,  an  English  farmer,  by  the  name  of  Oeoi^ 
Adams,  published  what  he  terms  "  A  New  System  of  Agricnl- 
tore  and  Feeding  Stock,"  for  which  he  obtained  the  king's  let- 
ters patenL  The  pamphlet,  thot^h  containing  only  about  thirty 
pages  octavo,  was  sold  at  a  guinea  a  copy.  I  caused  it  to  be 
republished,  some  years  since,  in  the  United  States, — not  from  any 
confidence  in  his  plan  as  being  feasible,  but  as  suggesting  some 
hints  as  to  the  amount  of  produce  possible  to  be  obtained  fiom 
aa  acre,  which  might  induce  inquiry  and  ezperimem,  and,  in 
that  way,  contribute  to  agricultural  improvement.  As  the  work 
now  is  scarcely  known  on  either  side  of  the  water,  I  will  tran- 
scribe a  few  passages,  which  I  think  will  interest  my  readers. 

"  By  pnrsuing,"  he  says,  "  the  following  directions,  a  single 
acre  of  land  will  produce  a  crop  sufficient  to  feed,  in  one  year, 
twenty-four  beasts,  or  two  hundred  and  forty  sheep." 

"  In  September,  oi  sooner,  let  your  land  be  well  manured  and 
properly  ploughed,  so  as  to  raise  a  good  deal  of  fine  mould ; 
then  plant  one  third  of  an  acre  of  the  land  with  the  large  sort 
of  early  cabbage  jiant,  viz.,  the  late  York  or  sugar-loaf;  one 
third  more,  in  February  or  March,  with  the  same  sort  of  cabbage 
|dant ;  and  the  ismaining  third  of  the  acre,  in  February  or 
Bfarch,  with  the  ox  or  drum-headed  cabbage  plant.  If  the  land 
be  good,  I  would  recommend  that  the  plants  should  be  set  in 
rows  three  feet  wide,  and  two  feet  between  each  plant,  that  is, 
three  plants  in  every  square  yard.  Upon  this  plan,  an  acre  of 
ground  will  require  fourteen  thousand  five  hundred  and  twenty 
jdants,  reckoning  five  score  to  the  hundred ;  but  if  the  land  be 
poor,  it  will  be  advisable  to  set  the  plants  thicker  proportion- 
ahly,  according  to  the  grower's  judgment  of  the  quality  of  his 
land.     By  the  beginning  of  June,  the  first  crop  of  cabbages  will 
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be  in  perfectioo.  Then  put  either  six  beasts  or  sixty  sheep,  ia 
the  manner  here  directed,  according  to  the  plan  of  the  movable 
houses,  herein  annexed,  either  for  cattle  or  sheep.  Let  the  cab- 
bages and  leaves  be  carefully  cut  off,  leaving  the  cabbage  stalks 
cut  across  at  the  top,  to  grow  again.  The  cabbages,  upon  good 
land,  may  be  expected  to  average  fifteen  pounds  apiece,  which 
will  be,  upon  the  acre,  two  hundred  and  seventeen  thousand  e^ht 
hundred  pounds,  or  one  hundred  end  eight  tons  eighteen  hundred 
weight,  at  five  score  to  the  hundred  weight.  Allow  to  each  beast, 
or  ten  sheep,  two  hundred  pounds  every  day  and  night,  which  will 
be  twelve  hundred  pounds  a  day  and  night,  for  six  beasts,  or  sixty 
Bheep ;  in  eighty-four  days,  or  twelve  weeks,  these  will  be  fat. 
Then  put  up  six  other  beasts,  or  sixty  more  sheep,  which  will 
fatten  in  the  same  time  and  manner,  viz.,  at  the  end  ot  the  half 
year.  Eighty  cabbages  will  have  been  consumed  daily,  amount- 
ing to  fourteen  thousand  five  hundred  and  twenty  cabbages,  just 
the  number  planted  upon  the  acre,  which,  taken  at  fifteen  pounds 
apiece,  amounts  to  one  hundred  and  eight  tons  eighteen  hundred 
weight,  at  five  score  to  the  hundred  we^ht;  so  that  the  feed  of 
twelve  beasts,  or  one  hundred  and  twenty  sheep,  stands  as  under. 

For  84  days,  or  13  weeks,  6718  cabbages,  at  16  lbs.  apiece,  50  8 

(■  84     "    «  12     "       6718        "         "    "  "        "      60  8 

"  _13J  "     "  _2      "       1084        "         "    "  "       "       8  2 

ISIJ  "    "  26      "     14620        "         "    "  "       "    108  18 

As  soon  as  you  begin  to  clear  off  a  few  rows  of  cabbages,  after 
the  1st  of  June,  spread  the  dung  and  urine  carefully  over  the 
ground,  leaving  all  the  cabbage  stalks,  which  will  soon  sprout 
again ;  then  with  a  small  hoe  work  the  ground  regularly  over, 
so  as  to  cover  the  manure,  and  sow  turnip  seed  amoi^t  your 
cabbage  stalks,  as  you  clear  off  the  cabbages,  and  continue  to  do 
so  till  you  have  gone  all  over  the  ground  the  first  time.  About 
the  Ist  of  November  you  will  have  another  crop  of  keep  as  good 
as  the  first ;  and  then,  as  you  clear  off  all  the  cabbage  sprouts  and 
turnips,  you  must  again  properly  apply  your  manure  all  over  the 
land,  as  before,  which  is  now  either  to  be  ploughed  or  dug,  and 
planted  as  at  first.  Thus  you  will  have  a  regular  succession  of 
good  keep,  and  if  the  winter's  produce  be  what  may  be  expected 
from  good  management,  the  same  acre  of  land  will  feed,  in  one 
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year,  twenty-four  beasta,  m  two  hundred  and  forty  sheep.  This, 
like  all  other  crops,  will,  of  course,  vary  with  the  seaaon ;  but,  if 
the  weight  here  mentioned  be  produced,  the  number  of  cattle 
above  stated  will  hardly  get  through  it.  In  case  of  a  faiture,  in 
the  winter,  a  little  bay  or  com  may  be  given  to  supply  the  de- 
ficiency." 

Such  is  the  author's  account  of  his  scheme,  in  his  own  words. 
It  will  be  seen  that  he  goes  into  a  fraction  of  time,  to  meet  the 
exact  amount  of  keep  which  he  proposes  to  obtain  from  the  land. 
He  jHToposes,  as  a  part  of  his  plan,  to  keep  his  beasts  and  ebeep 
io  movable  houses  or  folds,  so  that  they  may  be  placed  directly 
by  the  feed  which  is  growu  for  them,  and  that  the  most  careful 
provision  should  be  made  for  the  saving  of  all  their  manure. 

I  shall  not  discuss  the  practicableness  of  his  plan.  I  have  no 
cmifidenM  in  It  to  the  extent  to  which  he  proposes  to  carry  it. 
Bat  it  shows  the  author's  strong  conviction  of  the  advantages  of 
soiling,  and  it  leads  to  that  great  qnestion,  the  full  answer  to 
which  has  not  yet  been  approached,  What  are  the  productive 
powers  of  an  acre  of  land  ?  That  cabbages  in  the  Northern 
United  States  '■.annot  be  relied  upon  for  winter  feed,  except  in 
a  very  limited  degree,  is  certain ;  but  where  the  plants  are  for- 
warded by  artificial  heat  in  the  spring,  they  may  be  made  to 
famish  a  large  amount  of  autumn  feed,  and  may,  in  many  cases, 
be  cultivated  to  great  advantage.  Any  methods  by  which  the 
Armors  in  the  old  states,  near  the  great  markets,  can  increase  the 
means  of  enriching  their  lands  by  the  growth  of  products  to  be 
advantageously  consumed  upon  their  fiums,  certainly  deserve 
consideration.  They  may  purchase  manure  in  the  cities;  but 
even  if  the  cost  of  the  manure,  at  first,  is  small, — and  in  most 
cases  it  is  otherwise,  —  yet  the  expense  and  trouble  of  transporta- 
tion are  always  considerable  and  vexatious.  Whether  it  shall 
be  by  the  production  of  milk,  by  the  fattening  of  swine,  of  sheep, 
or  of  cattle,  must  be  determined  by  local  and  individual  ctrcnm- 
stances.  The  proximity  to  a  quick  market  in  such  cases  will 
always,  in  respect  to  many  products,  give  the  farmer  in  the  old 
states,  and  near  the  large  cities,  peculiar  advantages.  I  have 
some  doubts,  however,  whether,  for  the  purposes  of  soiling,  for 
milk,  or  for  fattening,  any  product  can  be  found  eqnal  to  that  of 
Indian  corn  cut  green.  The  cultivation  of  a  variety  of  feed  may 
be  advisable,  as  in  the  event  of  the  failure  of  one  kind  of  crop 
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another  kind  may  succeed ;  and  that  animals  thrive  better  upon 
a  variety  of  food  than  when  confined  to  a  single  sort  is  a  point 
well  eauhlished. 

11.  Rape.  —  This  crop  is  seldom,  within  my  observation,  cul- 
tivated for  seed,  but  as  a  green  crop,  for  the  purpose  of  feeding 
ibeep,  which  are  soiled  or  folded  upon  it.  In  some  parts  of  the 
country  it  is  sown  in  August,  to  be  fed  early  in  the  ensuing 
•pfing ;  but  it  would  not  endure  our  winters.  It  is  most  gen- 
erally sown  in  May,  and  at  successive  times,  so  as  to  {wovide  a 
continuance  of  the  feed,  and  comes  into  eating  in  about  three 
months  after  being  sown.  It  is  sometimes  sown  broadcast,  and 
left  under  a  slovenly  cultivation,  to  take  its  chance ;  but  it  is  ad- 
visable to  sow  it  in  drills  about  twelve  inches  apart,  and  then  the 
weeds  may  be  extirpated,  and  it  may  be  kept  clean  by  the  boeu 
In  such  case  about  four  pounds  of  seed  are  sown  upon  an  acre. 
Sheep,  being  folded  upon  it,  gain  flesh  rapidly ;  and  the  ground, 
in  that  case,  is  much  enriched  for  a  crop  of  wheat,  or  other  grain, 
whkb  may  be  sown  after  it  is  thus  fed  off.  It  must  be  eom- 
pletely  fed  off  before  it  passes  out  of  blossom.  I  was  told,  in 
Lincolnshire,  that  the  ears  of  lambs  which  are  thus  fed  upon  it 
are  often  made  so  ewe  by  some  acrid  matter  which  proceeds  from 
it,  as  sometimes  to  lose  their  ears ;  but  whether  this  was  stated 
for  the  benefit  of  my  credulity  or  not,  I  am  not  certain.  I  can 
only  say  that,  if —  which  I  am  not  willing  to  believe  —  it  was  told 
me  with  that  view,  the  lelater  would  himself  deserve  to  have 
his  own  ears  gently  clipped.  The  ear  is  said  to  swell,  ulcerate, 
and  drop  off.  Another  farmer,  cm  whose  opinion  I  place  great 
reliance,  speaks  of  this  crop  as  too  heating  to  the  blood  of  young 
^eep,  and  advises,  where  they  appear  affected  by  it,  to  bleed 
them  in  the  uoge  and  give  tbem  salt.  I  always  regard  a  [weven- 
tive  as  much  more  valuable  than  a  remedy  ;  and  confess,  if  such 
were  likely  to  be  the  usual  effects  of  feeding  upon  this  plant,  I 
should  be  very  cautious  in  advising  its  cultivation.  It  is  much 
grown,  however,  for  the  purpose  of  feed,  in  York^ire  and  Lin- 
colnshire, and  these  objections  were  not  frequently  nutde  to  U. 

When  this  plant  is  grown  for  seed,  the  yield  is  represented  as 
^>out  thirty  bu^iels  per  acre  }  but  it  is  then  deemed  a  great  ex- 
hauster of  the  soil,  and  will  not  bear  a  repetition  under  five  or 
six  years.    Cole  and  rape,  though  often  spoken  of  as  the  same 
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IhtDg,  differ  from  each  other  —  the  cole  growing  stronger,  and 
tipeaiDg  ita  seed  much  later.  When  grown  for  seed,  they  are 
cultivated  in  the  same  manner,  being  sown  in  drille,  and  the 
plants  thinned  to  five  or  six  iuches  apart,  and  careftilly  weeded 
and  hoed.  The  |H«duction  of  seed  from  cole  is  more  than  from 
rape.  When  fed  upon  the  land  by  sheep  folded  npon  them,  they 
enrich  the  land ;  bat  in  leasee  a  clause  is  often  inserted  forbidding 
their  cultivation  for  seed,  because  of  their  exhaustion  of  ttie  soil. 
In  passing  through  Lincolnshire,  I  could  not  help  admiring  the 
sagacity  of  a  dog  whose  business  it  was,  in  the  character  of  a 
rural  police-officer,  to  keep  a  flock  of  sheep  upon  a  field  of  rape, 
and  away  from  an  adjoining  field  of  turnips.  I  do  not  know 
that  this  sagacity  would  have  been  increased  had  he  been  with- 
out his  posterior  appendage,  and  stood  upon  two  legs  instead  of 
four.  The  teamed  author  of  the  "  Yestiges  of  Creation " 
would  probably  have  pronounced  him  far  advanced  in  the  trans- 
ition state. 

13.  MusTABD. — I  found  mustard  cultivated  in  some  parts  of 
the  country,  but  not  to  a  large  extent  for  the  seed.  It  may  be 
■own  either  broadcast  or  in  drills,  and  is  gathered  by  being 
shaken  by  hand  into  a  sheet  in  the  field.  A  good  crop  is  esti- 
mated at  tventy-eigbt  bushels  per  acre.  A  strong  prejudice 
exists  against  the  black  mustard,  as  the  seeds  remain  a  loi^  time 
in  the  ground,  and  are  with  difficulty  eradicated.  In  many 
leases  the  cultivation  of  it  is  forbidden. 

The  white  mustard  is  not  liable  to  the  same  objection ;  and 
this  is  often  cultivated  for  the  purprae  of  folding  sheep  upon  it, 
and  is  said  to  yield  a  better  crop  than  rape  for  this  purpose.  It 
has  been  sown  in  May,  and  eaten  off  in  July ;  it  has  been  sown 
after  a  crop  of  oats,  and  eaten  off  in  October.  In  all  these  cases, 
when  fed  on  the  ground  or  ploughed  in,  it  bos  proved  a  great 
enrieher  of  the  land.  The  amount  of  seed  sown  has  varied  from 
seven  pounds  to  sixteen  pounds  per  acre.  It  is  recommended  by 
some  farmers  for  folding  ewe  sheep  upon,  in  autumn,  as  indirectly 
assisting  the  increase  of  the  flock.  Neither  of  these  crops  requires 
very  high  manuring ;  and  they  are  often  grown,  with  tolerable  suc- 
cess, npon  land  of  moderate  fertility,  never  contravening,  however, 
the  inviolable  role,  that  fire  is  not  to  be  made  without  fnel,  and 
that  good  land,  good  cultivation,  and  good  manuring,  are  the  only 
certain  foundation  for  expecting  good  crope  of  any  kind. 
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13.  Ohiccobt. — Chiccoiy  is  cultivated  in  some  parts  of  the 
couDtry.  It  was  first  introduced  as  feed  for  cattle  and  sheep,  its 
leaves  being  abundant,  and  very  succulent.  It  could,  for  such 
purpose,  be  cut  once  the  first  year,  and  four  or  five  times  a  sea- 
son, after  it  became  established.  It  was  not,  however,  fonnd 
superior,  as  green  feed,  to  other  plants  cultivated  for  this  pur- 
pose, and  it  was  thought  to  give  an  unpleasant  taste  to  the  milk 
and  butter.  It  is  now,  however,  cultivated  almost  exclusively 
for  the  roots,  which  are  used  for  the  adulteration  of  coffee,  and 
many  persons  think  with  advantage.  I  am  not  of  that  number. 
The  land  on  which  it  is  to  be  cultivated  must  be  rich  and 
highly  manured,  as  it  is  important,  where  the  roots  are  to  be 
used  for  this  purpose,  that  they  should  be  forced  as  much  aa 
possible  the  first  season,  as  they  become  too  old  and  hard  in  the 
second  year.  Chiceory  is  to  be  sown  in  April,  tike  carrots,  in 
drills,  kept  clear  of  weeds,  and  the  plants  thinned  out  to  a 
distance  of  six  inches  in  the  rows.  In  September,  the  leaves 
are  taken  off,  and  the  plants  dug  with  a  fork ;  they  are  then 
washed  and  split  by  hand,  and  kiln-dried,  and  sold  to  other 
fectors,  who  cause  Ihem  to  be  burnt  and  ground  like  coffee, 
which,  in  that  case,  they  entirely  resemble.  They  greatly 
deepen  the  color  of  the  liquid,  when  prepared  as  coffee ;  and, 
when  mixed  in  the  proportion  of  a  fifth,  they  communicate  no 
unpleasant  taste.  Chiceory  is  deemed  very  exhausting  to  the 
soil,  and  liquid  manure  is  ap[^ed  to  it,  while  growing,  with 
great  advantage. 

The  cultivation  of  woad  was  pursued  to  a  considerable  extent 
in  the  same  neighborhood ;  but  as  this,  together  with  madder,  will 
come  more  fully  under  view  in  my  observations  on  continental 
husbandry,  I  for  the  present  pass  them  over. 

14.  LucEBN. — This  plant  is  cultivated  to  some  extent  tot 
the  purpose  of  soiling,  and  indeed  could  not  be  expected  to  be 
cultivated  as  a  field  crop.  It  is  undoubtedly  a  much  superior 
forage  to  vetches  or  tares,  and  is  more  productive  than  clover, 
not  yielding  more  weight  at  a  single  cutting,  but  growing  much 
faster,  and  therefore  may  be  cut  more  frequently.  But  it  is  far  less 
cultivated  than  either  vetches  or  clover,  perhaps  for  the  reasons 
that  tucem,  though  it  will  bear  it  even  the  first  year,  does  not 
come  into  a  perfect  state  for  cutting  until  the  third  year ;  that  it 
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requires  a  good  deal  of  labor  at  £nt  in  keeping  down  the  weeds ; 
and  that  it  does  not  take  its  place  in  any  rotation  of  crope,  it 
being  expected  to  occupy  the  ground  for  a  length  of  years,  where 
it  is  once  planted. 

All  agree  that  it  affords  a  most  excellent  feed  for  horses  or  milch 
cows ;  and  it  is  advised  that,  after  being  cut,  it  should  be  kept 
orer  a  day  before  it  is  given  to  cattle,  as,  in  that  case,  it  will  urt- 
dergo  a  degree  of  fermentation,  which  will  prevent  its  being  in- 
jurious to  them.  The  yield  of  an  acre  of  good  locern,  it  is  said, 
will  fully  keep  four  horses  from  May  to  October.  The  time  for 
etttting  it  is  when  it  is  in  flower ;  and,  though  it  is  almost  always 
given  green,  yet  it  makes  excellent  fodder  when  converted  into 
hay.  Some  persons  advise  that  the  first  cutting  should  be  before 
the  plant  comea  into  flower,  believing  the  succeeding  crops  wilt 
be  more  vigorous  for  this  early  cutting.  It  is  commonly  be- 
lieved that  a  plant  is  more  nutritious  when  in  flower  than  at 
any  ]»evious  stage  of  its  growth ;  thoi^h  this  conclusion  is  not 
cooformabte  to  some  of  the  deductions  of  Sinclair,  in  his  experi- 
ments upon  grasses  at  Wobum. 

It  requires  a  deep,  rich,  and  dry  soil,  as  it  sends  down  its  tap- 
root far  into  the  ground,  and  in  time  of  drought  draws  moisture 
from  a  great  depth,  which  keeps  it  in  a  green  state  when  most 
grasses  fade  and  are  burnt  up.  The  ground  should  be  deeply 
ploughed,  or,  belter,  should  be  spaded  or  trenched,  and  thoroughly 
drained,  as  a  clayey,  wet,  or  retentive  soil  is  unfavorable  to  it. 
Great  pains  must  be  taken  to  keep  it  clean  from  weeds. 

It  is  cnltivated  in  two  ways  —  either  by  being  sown  broadcast, 
in  which  case,  where  it  is  kept  thoroughly  clean  from  weeds  for 
two  or  three  years,  it  will  acquire  such  a  hold  as  to  dispossess 
the  weeds,  but  will  be  benefited  by  being  rather  heavily  har- 
rowed in  the  spring  ;  or  it  may  be  sown  in  drills  about  twenty 
inches  apart ;  in  that  case,  it  may  be  cleaned  by  a  horse  hoe  or 
Kuffler,  and  be  effectually  protected  from  other  plants  or  weeds. 
When  sown  broadcast,  it  is  advised  to  sow  about  sixteen  pounds 
of  seed  to  an  acre,  and  this  may  be  sown  with  bi^ley  or  rye ; 
bat  when  sown  in  drills,  ten  pounds  of  seed  are  deemed  suffi- 
cient.    The  broadcast  method  is  likely  to  give  the  best  crops. 

It  is  said  that  it  will  not  endure  severe  frosts,  and  consequently 
18  not  suited  to  a  cold  climate ;  but  I  have  known  it  cuItivUed 
■uccessfitlly  for  roaay  years  by  the  late  excellent  "farmer's 
23* 
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friend,"  John  Lowflll,  Esq.,  near  Boston.  The  great  impedi- 
ment generally  found  to  iu  cDltivation  ia  the  difficulty  of  keep- 
ing it  from  weeds ;  but  the  aoving  it  in  drills  will  give  ao  ad- 
vantage in  this  matter.  I  have  no  means  of  comparing  it,  in 
point  of  value  or  product,  with  the  Italian  rye  grass,  of  which  1 
have  given  an  account ;  but  its  reputation  has  long  been  eslab- 
li^ed  as  one  of  the  most  valuable  plants  which  can  be  culti- 
vated for  the  purposes  of  soUing.  It  may  be  expected  to  last  for 
eight  years,  and  some  persons  assert  a  longer  period,  and  will  be 
benefited  by  occasional  top  dressings. 

Lucem  has  been  cultivated,  with  great  success,  by  a  fanner 
of  the  name  of  Rodwell,  whose  account  I  think  will  be  read 
with  interest. 

"My  growth  of  lucem  this  year,  (1841,)  in  a  field  of  eight 
acres  of  sandy  soil,  with  a  dry,  sandy  loam  for  its  subsoil,  being 
the  third  year's  growth,  (the  seed  having  been  sown,  twenty 
pounds  per  acre,  1S38,  by  a  Bonnet's  seed-engine,  with  a  crop 
of  barley,]  produced  me,  in  its  first  mowing,  (which  commenced 
May  24th,)  six  weeks*  entire  support  for  thirty  horses,  keep- 
ing them  in  good  condition  and  good  health,  white  in  con- 
stant empioymeat.  The  second  mowing,  begun  July  3d,  fed 
me  twenty  horses  for  six  weeks  ;  and  the  third,  begun  Septem- 
ber 15th,  supported  thirteen  horses  fourteen  days ;  after  which, 
the  autumnal  feeding  with  sheep  was  equivalent  in  value  to  the 
expenses  of  cleaning,  &c.,  in  the  previous  spring,  which  was 
efiected  by  the  extensive  use  of  the  Finlayson  harrow  —  a  process 
necessary  every  second  or  third  year,  if  upon  soils  inclined  to 
grass.  The  only  manure  used  upon  this  crop  has  been  soot,  at 
aboDt  thirty  bushels  per  acre,  applied  twice  since  the  sowing 
in  -1838."  • 

15.  SAitirotH.  —  This  plant  is  cultivated  in  localities  where 
a  chalk  or  calcareous  soil  prevails,  both  for  soiling  and  pasturage. 
It  is  sometimes,  likewise,  made  into  hay,  and  forms  excellent 
fodder.  It  is  universally  understood  that  a  calcareous  or  lime- 
stone  soil  is  most  congenial  to  its  growth,  and  one  must  hesitate 
in  distrusting  the  lessons  of  experience ;  but  the  best  crop  which  I 
have  seen  of  it  —  and  an  admirable  crop  it  was  —  I  found  upon  an 

*  lonnMl  of  RotkI  Agricuttoiml  Boeietf,  vol  iiL  p.  338. 
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extremely  rich  loam,  which,  from  its  high  cultivatioD,  might  be 
called  a  vegetable  garden  mould,  and  to  which  qo  lime  bad  been 
applied,  and  none  certainly  was  apparent. 

It  is  a  bighly-productire  pkat,  with  small,  pointed  leaves, 
rather  coarse  branches  and  stem,  and  bearing  a  small  blue  flower. 
It  may  be  cut  twice  in  a  season,  and  then  fed,  and  will  yield, 
under  good  cultivation,  &om  one  and  a  half  to  two  tons  of  dried 
fodder  to  an  acre ;  but  it  is  not  so  productive  as  lucern.  It  is 
not  80  apt  to  become  heated  as  clover,  not  being  as  succulent ; 
it  will  grow  where  clover  wilt  not  grow ;  and  drawing  its  noor- 
ishmeot  from  a  greater  depth,  it  is  less  liable  to  suffer  from 
drought.  It  may  be  cut,  and  afterwards  fed  off  by  sheep  the 
first  year  of  its  growth ;  but  it  is  not  in  the  best  condition  for 
mowing  until  about  the  third  year  afler  planting,  and  then  it 
will  continue  for  eight  or  tea  years.  I  have  said  one  of  its  prin- 
cipal uses  is  for  soiling,  and  for  this  it  is  much  esteemed.  Though 
it  may  not  be  so  valuable  aa  luceni,  clover,  Italian  rye  grass,  or 
Indian  com,  where  the  latter  can  be  grown,  yet  there  is  an  ob- 
vious advantage  in  a  variety  of  food ;  it  is  more  agreeable  to  the 
animals  themselves,  and  some  plants  will  flourish  in  some  seasons, 
and  some  soils,  in  which  others  would  fail.  I  have  seen  it  cul- 
tivated in  New  England  in  one  case  only,  and  that  not  with 
much  success ;  the  winter  was  deemed  too  severe  for  it. 

The  amount  of  seed  sown  to  an  acre  is  four  bushels  in  the 
chaff ;  and  it  may  be  sown  with  barley,  or  alone.  The  seed  is 
of  very  uncertain  quality,  and  should  be  tried  in  a  pot  Sainfoin 
is  a  great  exhauster  of  the  soil,  when  suffered  to  ripen  its  seed. 

Lord  Essex  gives  an  account  of  curing  a  crop  of  sainfoin, 
which  was  cut  on  Monday  and  Tuesday  of  the  last  week  in 
June,  when  in  full  flower.  It  was  once  turned  on  Wednesday, 
and  carried  and  stacked  on  Thursday  and  Friday.  The  weather 
was  dry  and  hot,  but  the  hay  was  still  so  green,  that  much  mois- 
ture exuded  upon  pressure.  It  was  stacked  with  alternate  layers 
of  oat  straw.  It  came  out  in  the  finest  condition,  and  the  inter- 
leaved straw  was  much  improved.  It  is  well  known  that,  with 
ns,  clover  is  often  cut  in  the  morning,  turned  once  merely,  in  a 
hot  sun,  and  then  packed  away,  the  different  layers  being  well 
salted,  at  the  rate  of  more  than  a  peck  of  salt  to  the  load.  In 
this  way,  where  the  moisture  proceeds  from  the  sap,  and  not 
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from  nia  coming  upon  it,  I  bare  known  it  efiiectually  preserved, 
and  furniahing  an  excellent  fodder. 

There  are  different  kinds  of  aainfoin,  some  of  them  diatin- 
guished  from  others  by  a  greater  earliness.  I  saw,  in  the  same 
field,  side  by  aide,  and  where  both  kinds  had  been  once  mown 
at  the  same  time,  a  second  crop  coming  on,  where,  in  one  case, 
the  plant  was  in  full  flower,  and,  in  the  adjoining  land,  the  plants 
^owed  no  signs  of  flowering.  I  know  no  means  of  distinguish- 
ing one  from  the  other  in  such  a  caae,  but  by  actual  trial.  The 
&rmerB  who  cultivate  this  crop  successfully  esteem  it  Tery 
highly.  The  Sksaia.  Lawson,  of  Eldinhnrgh,  apeak  of  having, 
in  1833,  introduced  from  France  the  double  yielding  sainfoin,  —  a 
very  luxuriant  growing  variety ;   but  I  hare  not  aeen  it. 

16.  Crihbon  CiiOTEB,  ( TrifoUu^  Incamatum.)  —  Tbie  ia  an 
annual  plant,  [neaenting,  in  ita  blossoming,  a  b^tiful  crimson 
flower  in  the  shape  of  a  cone.  It  ia  a  very  productive  plant,  and 
is  principally  valuable  as  green  feed ;  made  into  hay,  it  is  deemed 
superior  to  the  common  clovers.  Here  it  ia  aometimes  sown 
upon  a  wheat  or  grain  atubble,  the  stubble  being  simply  har- 
rowed, and  the  seed  sown ;  and  it  is  then  bnsh-hanowed  and 
lolled.  This  gives  a  good  crop  for  green  feed  the  ensuing 
spring.  It  is  said  to  be  a  fortnight  earlier  than  lucem.  Pew 
things  in  the  vegetable  world  present  a  richer  appearance  than  a 
field  of  crimson  clover  in  full  flower.  It  ia  aometimes  drilled  at 
the  distance  of  eight  inches  in  the  rowa.  The  quantity  of  seed 
is  from  eighteen  to  twenty  pounds  to  an  acre  when  sown  broad- 
cast ;  less  would  be  required  when  drilled.  Its  chief  value  is  its 
quick  return  ;  as,  when  sown  in  autumn,  it  may  be  mowed  so 
eaily  the  next  season,  as  to  leave  a  favorable  opportunity  for 
following  the  land  for  wheat.  In  this  respect,  however,  I  cannot 
perceive  that  it  has  any  advantage  over  our  common  June  clover ; 
and  I  should  have  great  diatnist  of  its  endurance  under  the  severe 
frosts  of  New  England.  I  have  tried  it  myself  upon  a  small 
scale,  but  then  it  waa  aown  early  in  the  apring. 

17.  Whin,  FuitZE,  or  Qoksb,  {Ulex  Ewopteus.)  —  This  is  a 
coarae,  eveigreen,  prickly  ahrub,  growing,  in  many  cases,  to  a 
height  of  some  feet,  propagating  itself,  and  spreading  over  large 
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extents  of  ground  which  are  left  uncultirated,  or  kept  merely  as 
preserves  for  game.  It  is  singularly  productire ;  it  requires  to 
be  gathered  only  as  it  is  wanted  to  be  used ;  and,  when  bruised, 
it  fufDishes  a  most  nutritious  food.  I  shall  give  the  directions 
of  ODe  fanner  in  Worcestershire,  who  finds  his  account  in  culti- 
vating it  pretty  lai^ely,  and  whose  excellent  fanning  I  had  the 
[deasure  of  inspecting. 

It  is  used  more  extensirely  in  Wales  than  in  any  other  part 
of  the  kingdom.  It  proves  excellent  food  for  horses  and  cows. 
I  have  not  learned  that  it  has  been  used  for  sheep.  The  yield  of 
it  is  represented,  even  under  unfavorable  circumstances,  to  be  from 
eight  to  twelve  tons,  per  acre,  of  green  feed,  and  where  the  soil 
is  favorable,  double  that  quantity.  It  may  be  cut  in  a  year  after 
being  sown ;  but  it  is  deemed  advisable  not  to  commence  cut> 
ting  it  until  it  is  two  years  old  ;  and  then  it  may  be  cut  every 
year,  and  requires  no  manuring.  Some  prefer  that  it  should  be 
cropped  not  oftener  than  once  in  two  years  ;  but  in  that  case,  the 
plant  becomes  woody  and  hard,  and  is  with  difficulty  cut  by  a 
scythe. 

There  are  two  kinds  of  gorse ;  but  that  which  is  called  the 
French  gorse,  is  much  preferred  ,*  the  other  kind,  being  shorter, 
browner,  and  much  less  succulent,  is  used  only  in  times  of  ex- 
treme scarcity.  It  is  advised  to  be  sown  in  March  or  April, 
aod  either  broadcast,  or  drilled  at  a  distance  in  the  rows  of  from 
eighteen  to  twenty-four  inches.  When  sown  on  a  side-hill,  the 
rows  should  be  made  oblique,  rather  than  directly  up  aod  down 
the  hill.  The  young  plants  should  be  kept  carefiiUy  weeded,  as 
weeds  and  couch  grass  axe  the  great  enemies  to  the  successful 
cultivation  of  the  plant ;  and  they  should  be  protected  from 
cattle.  Sand,  lime,  ashes,  and  cinders,  are  applied  as  tuannre 
to  the  plant ;  but  it  grows  well  without  manore.  The  intelligent 
farmer,  in  Worcestershire,  whose  farm  I  had  the  pleasure  of  in- 
specting,—  Richard  Spooner,  Esq.,  M.  P.,  —  grows  it  upon  an 
old  woodland,  cleared  up,  the  soil  of  which  is  partly  a  burning 
gravel,  partly  e  strong  clay,  but  very  dry  at  bottom,  and  hilly. 
The  ]:voduct  of  half  an  acre  of  this  land  is,  on  an  average,  suf- 
ficieot  to  keep  a  cow  twenty  weeks.  On  rich,  loamy,  dry  land, 
he  informed  me  that,  in  his  opinion,  double  the  quantity  might 
be  grown.  He  has  now  been  in  the  habit  of  using  it  more  than 
twenty  years. 
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H«  sows  it  as  h«  vould  clorer  seed,  vith  a  crop  of  bartey  oi 
oats,  and  it  is  fit  to  cut  the  November  twelve  months  after  sow- 
ing. He  mows  it  afterwards,  every  year  during  the  winter,  as 
wanted,  with  a  common  scythe,  close  to  the  ground.  Oa  good, 
dry  land,  he  cuts  from  seven  to  ten  tons  per  acre.  His  principal 
use  of  it  is  for  his  cows ;  three  bushels  and  a  half  pet  day  is 
sufficient  for  a  cow. 

It  is  first  cut  tbiot^h  a  common  chafi'-cntter,  and  then  bruised 
in  a  mill  similar  to  a  cider-mill  for  grinding  aptdes,  the  revolving 
fluted  wheels,  or  nuts,  being  of  iron.  He  has  four-and-twenty 
cows  in  one  house.  Besides  the  gorse,  they  are  allowed  one 
hundred  weight  of  hay  among  the  whole,  —  being  about  four  and 
a  half  pounds  of  bay  to  each  cow,  —  and  eight  bushels  of  S  wedi^ 
turnips,  or  about  twenty  pounds  of  Swedish  turnips,  to  each  cow 
per  day.  On  this,  dairy  cows  are  kept  in  excellent  condition, 
and  the  butter  is  remarkably  good ;  fattening-cows  on  the  same 
idlowance  will  fatten  fast.  When  Swedes  are  scarce,  he  subati- 
tatas  about  four  pounds  of  oil  cake,  per  day,  to  each  cow  ;  and  as 
the  iattening-cows  get  forward,  he  increases  the  quantity  of  oil 
oake  gradually,  never,  however,  exceeding  twelve  ponnds  of  oil 
cake,  per  day,  to  cows  of  a  la^e  size,  and  that  only  for  the  last 
month.  He  advises  that  the  gorse  shonid  be  well  ground,  and 
salt  mixed  with  it,  at  the  rate  of  four  ounces,  each  cow,  per  day. 

In  the  communication  with  which  he  has  favored  me,  he  adds, 
that  "  it  requires  no  manure,  but  in  its  consumption  creates  a 
great  deal.  It  will  grow  on  poor,  hilly  land,  if  dry,  which  will 
not  pay  for  cultivating.  When  once  sown,  and  well  rooted,  it 
yields  a  great  quantity  of  food  for  cattle,  at  a  small  expense."  He 
has  cut  over  the  same  ground  now  for  many  years.  He  mows  it 
aa  soon  as  the  grass  feed  ceases,  and  it  lasts  until  the  grass  comes 
again.  If  there  is  an  appearance  of  snow,  he  mows  a  considflt- 
nble  quantity  beforehand,  and  it  will  keep,  laid  loosely  down  in 
the  yard ;  bat  it  must  be  bruised  as  it  is  wanted,  for  it  will  not 
keep  after  being  bruised,  not  even  over  night. 

Furze  is  [vepared,  in  some  cases,  by  being  cut  in  a  common 
chaff-machine,  and  then  passed  through  two  revolving  and 
matched  cylinders  of  iron,  like  the  nuts  of  a  cider-mill ;  or  it  is 
cut,  and  then  laid  upon  the  ground,  and  rolled  by  a  stone  wheel 
with  a  broad,  flat  rim,  somewhat  resembling  the  wheel  emjdoyed 
by  tanners  for  crushing  or  grinding  their  bark.     In  some  cases,  two 
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sacb  wheels  are  fixed  to  the  same  axle,  which,  of  couise,  expedite* 
the  woik,  and  both  are  carried  round  by  a  horse  or  donkey. 

An  Irish  farmer  describes  his  mode  of  feeding  with  gorse  as 
follows:  "Horses  eat  it  with  great  aridity,  and  thrive  well  oa 
it.  I  gire  each  working  horse  a  bucket  of  prepared  gorse  in  the 
morning,  before  going  out ;  at  dinner  time,  a  feed  of  boiled 
potatoes ;  and  at  night,  two  baskets  of  gorse ;  neither  hay  aoi 
oats.  Cow-feeding  is  different ;  at  daylight  in  the  morning,  the 
cattle  are  driven  from  their  stalls  to  water  —  if  possible,  a  running 
stream.  GOTse,  if  crushed  over  D^ht,  and  allowed  to  lie  in  a 
heap,  would  ferment  before  morning ;  the  cattle  are,  therefore, 
supplied  with  a  feed  of  mangel-wurzel,  while  the  gorse  is  under- 
going  preparation.  After  break&st,  (ten  o'clock,)  they  get  a  feed 
o£  gorse  —  as  much  as  they  will  eat,  (should  any  remain  in  the 
trough,  it  is  taken  away;)  another  feed  at  two  o'clock;  at  four, 
are  again  driven  to  water ;  and  at  six,  get  a  large  feed  to  last  all 
night.  Cattle  will  not  eat  so  large  a  bulk  ot  gorse  as  of  other 
food,  it  being  so  rich  that  a  less  quantity  suffices.  Gorse,  after 
being  once  established,  requires  neither  tillage,  manuring,  nor 
weeding,  producing  the  most  nutritious  food  without  imparting 
any  impleasant  flavor  to  the  milk,  which  is  rich  and  creamy. 
Twenty  acres  of  gorse  would  support  one  hundred  head  of 
cattle,  for  the  winter  six  months,  without  any  other  feed,  save 
the  morning  feed  of  mangel-wurzel,  turnips,  or  potatoes."* 

Three  modes  of  sowing  it  are  prescribed  —  the  first,  that  of 
sowing  it  broadcast,  when,  by  some  cultivators,  seven  or  eight,  by 
others,  twenty  pounds  of  seed  are  advised  to  be  used.  Others 
racommend  to  sow  it  in  drills,  eighteen  to  twenty-foui  inches 
apott,  when,  of  course,  a  much  less  quantity  of  seed  will  suffice. 
Others  advise  to  sow  it  first  in  a  seed  bed,  and  transplant  it, 
making  the  drills  as  above,  and  setting  the  plants  six  inches 
asuuder  in  the  drills.  As  the  seed  is  a  long  time  ia  germinating, 
and  much,  on  this  account,  is  liable  to  be  lost,  it  is  advised  to 
soak  the  seed  four  oi  five  days  before  sowing,  and  then  let 
it  remain  a  week  or  more  in  a  heap,  being  careful  to  turn  it 
frequently,  to  prevent  fermentation.  The  transplanting  must  be 
as  early  as  practicable,  that  the  plants  may  get  a  sure  footing  for 
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the  vioter.     Four  pounds  of  seed  will  be  sufficient  to  supj^y 
[dan(8  for  transplanting. 

Haring  seen  the  value  of  this  plant,  for  feeding  purposes,  on 
the  well-managed  farm  to  which  I  hare  referred,  I  have  gone 
thus  at  large  into  its  cultivation,  believing  that  the  account 
would  be  interesting  to  my  American  friends.  How  far  ite  cul- 
tivation can  be  recommended  in  the  United  States,  experience 
only  can  decide.  Our  severe  winters,  and  deep  snows,  would 
be  much  against  it  in  the  Northern  States ;  but  there  are  localities 
in  which,  undoubtedly,  its  cultivation  would  be  beneficifd.  The 
obtaining  a  green  succulent  feed  for  our  stock  in  winter,  would 
be  a  most  valuable  acquisition.  The  labor  required  to  prepare  it 
would  prove  a  serious  objection  in  a  country  where  labor  is  difficult 
to  be  procured,  and  where  the  almost  universal  practice  is  hurry 
and  despatch,  and  things  are  but  too  often  only  half  done. 

18.  Clovebs  im>  Grasses.— The  introduction  of  cultivated 
grasses,  though  not  recent,  is,  properly  speaking,  an  improve- 
ment of  modem  husbandry.  In  British  agriculture,  various 
kinds  hare  been  introduced ;  but  I  shall  speak  of  those  which  are 
the  most  prominent.  For  the  great  mass  of  my  readers,  botanical 
descriptions  and  distinctions  would  be  useless  and  misplaced ; 
and  I  shall,  therefore,  refer  to  these  grasses  in  terms  which  are 
familiar. 

In  the  cultivation  of  them,  (wo  courses  are  pursued — the 
one,  that  of  laying  down  land  to  pennanent  pasture  or  meadow ; 
the  other,  that  of  giving  them  their  place  for  one,  two,  or  three 
years  in  a  regular  rotation.  The  subject  of  breaking  up  perma- 
nent pasture,  or  long-established  mowing  fields,  has  been  much 
discussed  and  controverted ;  and  the  decision  of  the  question  will 
depend  on  many  qualifications.  The  English  are  strongly  opposed 
to  the  breaking  up  of  such  lands ;  the  Scotch  keep  very  little 
land,  which  is  capable  of  being  brought  under  (he  plough,  in  per- 
manent grass.  Undoubtedly,  the  lai^est  profit  might  be  obtained 
from  breaking  up  the  land,  and  letting  it  take  its  place  in  tbe 
regular  course  of  crops ;  but  the  difficulty  to  be  contended  with, 
where  it  is  to  be  brought  back  into  permanent  pasture  or  mow- 
ing, is  that  of  getting  again  a  firm  and  substantial  sward.  This 
is  not  so  difiicult  as  is  supposed  ;  for  I  have  often  seen,  where  the 
land  is  well  cultivated,  and  not  too  severely  cropped,  and  is  laid 
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doTD  vith  a  sufficient  quantity  and  variety  of  seeds,  a  sward 
produced  by  the  second  year  sufficiently  compact  and  strong. 
One  great  adrantags  which  would  arise  frotn  cultivating  lands 
in  grass  would  be,  to  use  up  as  manure  the  roots,  fragments,  and 
lemsins,  of  the  grass  sward,  which  have  been  some  time  accumu- 
lating, and  which  are  in  themselves  the  natural  means  of  enrich- 
ing the  land.  The  produce  of  such  land  in  grass  is  generally 
much  inferior  in  value  to  what  it  would  be  in  a  r^vlar  rotation. 
Where,  however,  it  lies  in  the  immediate  neighborhood  of  laige 
cities,  from  which  plenty  of  manure  for  top-dressing  can  be  pro- 
cured, at  a  reasonable  expense,  the  breaking  it  up  might,  with 
much  more  reason,  be  objected  to.  It  may  be  said,  likewise, 
excepting  where  it  is  grown  for  the  market,  that  hay  is  in  much 
less  request  in  England  than  with  us.  Here  turnips  or  other 
succulent  food  is  in  abundance  ;  chopped  straw  is  substituted  fm 
hay;  and  cattle  are  fatted,  and  horses  maintained,  wholly  upon 
turnips  and  straw.  The  system  pursued  on  the  model  farm  of 
Lord  Ducie,  in  Gloucestershire,  is,  to  have  no  land  in  permanent 
grass,  but  to  bring  every  portion  of  the  farm  under  an  estab- 
lished rotation  of  cropping.  The  same  system  is  pursued  in 
those  districts  of  what  may  well  be  called  model  farming,  the 
county  of  Northumberland,  on  the  border,  and  the  Lotbians,  in 
Scotland. 

The  expediency  of  breaking  up  grass  or  pasture  lands,  and 
converting  them  into  arable  land,  can  only  be  determined  by  va- 
rious considerations,  and  many  of  them  of  a  local  nature.  Many 
of  the  lands  in  England,  now  devoted  to  the  pasturage  of  sheep, 
and  yielding  a  very  scanty  herbage,  the  soil  being  very  thin, 
upon  a  stratum  of  chalk,  and  the  aspect  exposed,  would,  if  bro- 
ken up,  produce  very  scanty  crops ;  and  it  would  require  many 
years  to  restore  them  again  as  pasture  lands.  There  are  other 
lands,  too,  of  a  sandy  character,  now  yielding  in  pasture  very 
little  feed,  which  would  scarcely  repay  the  cultivation,  and  per- 
haps be  even  more  impoverished  by  it.  The  dairy  farmers,  too, 
are  generally  persuaded  —  perhaps  a  mere  prejudice  —  that  good 
cheese  can  be  made  only  from  old  pasture  that  has  been  for  yeara 
undisturbed.  Nor  can  it  be  safely  recommended  to  break  up  grass 
land  now  yielding  a  tolerable  crop  of  hay,  unless  the  farmer  has 
the  determination  and  means  of  improving  it  by  thorough-drain- 
ing and  manuring,  lest  it  should  be  left  in  a  much  worse  state 
Toi«  n.  24 
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than  he  found  it.  Indeed,  it  will  be  found,  in  many  cases,  an 
enterprise,  of  which  the  result,  though  often  beneficial,  may  dis- 
appoint the  farmer,  and  which  is  not  to  be  entered  upon  with- 
out judgment  and  practical  skill,  and  a  calculation  of  the  re- 
sources within  reach  for  amelioiating  the  land,  and  increasing 
its  productiTeness. 

In  laying  down  lands  to  permanent  grass,  it  is  advised  to  sow 
large  quantities  of  seed,  —  from  thirty  to  forty  pounds, — and  those 
of  a  great  variety.  In  the  rotation,  the  principal  plants  culti- 
vated are  the  clovers,  and  the  rye  and  orchard  grass,  or  cocksfoot. 

What  is  called  the  ano-clover  is  a  permanent  variety,  and 
valued  more  for  being  fed  or  depastured,  than  for  being  made 
into  hay.  The  common  red  clover,  well  known  in  the  United 
States,  is  that  which  is  cultivated  in  the  rotation.  This  is  a 
biennial;  audit  is,  in  general,  advised  to  feed  it  the  first  year,  and 
to  mow  it  for  hay  the  second  year.  I  have  never  seen  it  so  laige 
in  England  as  I  have  seen  it  at  home,  which  I  am  inclined  to 
believe  arises  from  their  sowing  a  much  greater  quantity  of  seed 
to  the  acre  than  we  are  accustomed  to  sow.  The  quality  of  the 
hay  is  certainly  much  better,  where  it  is  smaller  and  finer,  than 
with  Hs.  Two  kinds  appear  to  be  cultivated  here,  as  with  us  — 
the  one  resembling  what  is  called  our  northern  clover,  a  coarse 
and  large  variety,  and  the  other,  what  is  called  our  southern  or 
June  clover,  a  fine  variety,  and  well  known  and  valued  by  our 
Connecticnt  River  farmers.  I  have  already  spoken  of  the 
French  red  or  crimson  clover,  {tri/oHum  incamatum.)  The 
yellow  clover  is  not  valued,  though  sometimes  sown  in  a  mix- 
ture of  grasses.  The  Dutch  clover  is  greatly  esteemed  for  pas- 
turage, and,  in  favorable  situations,  produces  the  richest  feed 
possible.  The  white  clover,  though  excellent  as  a  variety,  is 
not  considered  the  most  valuable  as  a  pasture  grass ;  and  an 
objection  is  made  to  it,  where  it  too  much  abounds,  that  it  is  apt 
most  severely  to  scour  the  cattle. 

The  making  of  clover  hay,  in  a  climate  so  variable,  or  rather 
so  certain,  ordinarily,  to  abound  in  moistare,  requires  skill  and 
care.  It  is  never  tossed  about  and  spread,  but  simply  turned,  fuid 
made  up,  first  into  small  handfuls,  and  afterwards  into  cocks ; 
and  it  sometimes  receives  many  heavy  rains  without  being  as 
much  damaged  as  we  should  suppose.  The  low  temperature 
prevents  the  fermeuution  which  would  be  likely  to  take  place 
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with  us.  The  coeks,  or  bunches,  are  never  spread  or  scattered, 
but  simply  turned ;  and  the  greatest  care  is  taken  that  it  be  not 
packed  avajr  in  the  stack  when  wet.  It  is  often  in  the  stack 
ioterleaved  with  straw,  which  is  supposed  to  answer  the  double 
purpose,  that  of  saving  the  clover  from  heat  and  mould,  and  that 
of  improving  the  straw  for  cattle  feed,  as  in  this  way  it  imbibes 
the  odor,  and  perhaps  some  of  the  Dutritions  qualities,  of  the 
clover.  It  was  matter  of  surprise  to  some  farmers,  when  I  in- 
formed them,  as  I  have  already  remarked,  that  clover  hay,  with 
us,  was  sometimes  mowed  in  the  morning,  and  carried  into  the 
barn  in  the  evening  of  the  same  day ;  there,  being  salted  when 
stowed  away,  with  about  a  peck  of  salt  to  a  ton,  it  has  kept  per- 
fectly well,  and  come  out  in  the  spring,  green  and  bright,  with- 
out mould  or  smoke.  The  climate  of  England  would  hardly 
admit  of  this ;  and  the  making  of  bay,  especially  in  Scotland, 
is  a  long  process,  the  haying  being  often  delayed  by  repeated 
raios.  The  hay,  in  general,  on  these  accounts,  seems  to  me  much 
iiiferior  to  the  hay  widi  us ;  but  I  was  surprised  to  find  it  so 
very  much  better,  even  after  repeated  wettings  and  dryings,  than 
I  supposed  it  could  possibly  be. 

Hay,  in  England,  is  scarcely  ever  pat  in  bams.  It  keeps  well 
in  stacks,  made  up  as  they  are  in  the  neatest  manner,  and  care- 
fully thatched  with  straw.  Nothing  can  be  more  beautiful  and 
workmanlike  than  the  maimer  in  which  these  are  made  up ;  and 
for  hay,  the  long  stacks  are  decidedly  preferable  to  those  of  a 
round  form,  as  it  is  cut  down  for  use,  in  such  case,  to  more  ad- 
vantage. The  formation  of  a  stack,  which  is  often  done  by 
women,  is  a  work  of  much  skill,  which  is  the  fruit  only  of  prac- 
tice ;  the  thatching  of  a  stack  in  the  best  manner  requires  both 
art  and  experience,  and  there  are  men  who  make  it  a  profes- 
sion. When  well  ezecQted,  the  hay  remains  for  years  imper- 
vious to  wet.  I>unng  the  formation  of  the  stack,  —  which,  when 
intended  to  be  lai^e,  must  sometimes  wait  for  several  days  the 
progress  of  the  hay-making,  — the  most  careful  fanners  have  a 
large  tarpaulin  or  canvass  covering,  to  suspend  upon  poles  over 
the  stack,  in  order  to  protect  it  from  rain.  I  refer  to  these  minute 
circumstances,  to  illustrate  the  extreme  carefulness  with  which 
many  of  the  operations  of  husbandry  are  here  conducted.  When 
the  hay  is  to  be  used,  a  whole  stack  is  never  removed  to  the 
stables  at  once,  but  it  is  carefully  cut  down  as  a  loaf  of  bread 
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might  be  cut,  and  always  done  up  and  bound  in  tnissea,  intended 
to  be  of  fifty-six  pounds  each,*  and  in  that  way  carried  to  be 
distributed  to  the  anitnals.  This  requires  some  extra  labor ;  but 
the  larmers  find  their  account  in  it.  How  difiierent  this  is  from 
the  careless  aud  wasteful  manner  in  which  things  are  managed 
with  us,  where  I  have  often  seen  horses  and  oxen  standing  knee 
deep  in  litter  of  the  very  best  hay,  which  has  fallen  and  been 
tossed  out  of  the  mangers !  The  consequence  of  this  extraordi- 
nary painstaking  is,  the  most  economical  management  of  their 
products.  The  animals  have  a  regular  allowance,  and  are  not  at 
one  time  surfeited,  and  at  another  time  starred  ;  and  not  a  hand- 
ful of  hay  is  wasted.  I  hare  never  been  quite  able  to  understand 
the  old  jNTOverb,  that  "  a  penny  saved  is  twopence  earned ; "  but  I 
quite  understand  the  folly  of  wasting  that  which  is  the  product 
of  severe  toil  and  expense,  and  the  immorality  of  throwing  away 
that  which  the  bounty  of  Heaven  bestows  for  the  comfort  and 
sustenance  of  man  or  beast.  I  once  heard  a  minister  say,  in  bis 
sermon,  that  some  persons  were  charitable  in  spots  ;  I  think,  in  a 
similar  sense,  it  may  be  said  that  some  persons  are  economical  in 
spots,  and  that  many  persons,  who  will  chaffer  and  haggle  half 
a  day  to  save  a  sixpence  in  the  price  of  an  article,  will  often 
throw  away  shillings  in  their  neglectful  or  wasteful  use  of  it 

The  difficulties  arising  from  the  humidity  of  the  climate, 
which  the  farmers  in  the  north  and  on  the  western  side  of  the 
island  have  to  contend  with  in  curing  tbeir  hay,  are  such  as  to 
call  forth  all  their  energy,  patience,  and  perseverance.  I  shall 
best  illustrate  this  by  giving  an  extract  from  a  letter  with  which 
I  have  been  favored  fay  the  Messrs.  Drummond,  of  Stirling, 
Scotland,  the  enterprising  founders  of  an  Agricultural  Museum, 
embracing  specimens  of  soils,  products,  seeds,  implements,  ma- 
chines, ica.  &^.,  of  an  almost  endless  variety,  and  the  inspection 
of  which  is  full  of  instruction,  and  quite  worth  a  journey  of  hun- 
dreds of  miles. 

"  Rye  Grass,  or  Timothy  Hay.  —  For  several  seasons  we  have 
practised  a  very  simple  and  satisfactory  method,  which  enables 
us  to  make  hay,  not  only  while  the  sun  shines,  but  while  the 
rain  falls,  provided  the  weather  be  at  all  breezy. 

*  Tniswt  of  b&7,  in  SmitMeld  nuriiet,  an  expected  to  weigh  nz^  poondi  in 
tbe  early  put  of  the  aMson,  uid  SRy-mx  pounda  kfter  Christmu. 
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"  The  mowers  are  folloved  by  women,  who  take  the  newly- 
cut  swath  up  in  regular  small  sheaves  or  handfuls,  tying  them 
near  the  top,  which  is  done  qnickty  by  a  few  stalks  of  the  grass. 
The  handful  is  then  held  near  the  top,  raised  a  few  feet  from 
the  ground,  and  by  giving  it  a  quick  motion  downwards,  the 
resistance  of  the  air  expands  the  bottom,  so  as  to  gtre  it  a  firm 
position  on  the  gronnd,  thus :  ■'^Hil^  It  v<"  he  seen  from  the 
form  that  the  rain,  as  it  &U8,  HlT  must  ran  quickly  off, 
while  the  inside  is  kept  per-  ^L  fectly  dry  and  airy. 
The  process  of  hay-making  >Pfm.  ^^'^^  suffers  no  inter- 
ruption, and  on   the  outside    >^Tj['^^^on1yduringtheshowerB. 

"  These  small  sheaves  are  very  soon,  without  further  trouble, 
ready  for  being  put  together  in  small  cocks,  keeping  all  the  root 
ends  outwards,  and  placing  one  on  the  top  to  throw  off  the  wet. 
In  this  way,  the  lower  ends  are  dried,  and  the  whole,  without 
ntnnin^  the  smallest  risk  of  spoiling,  is  soon  ready  for  stacking." 

The  grass  from  which  it  is  intended  to  save  the  seed,  is  al- 
ways done  up  in  sheaves  like  grain,  and  remains  in  small  stacks, 
or,  as  they  are  sometimes  called,  shocks,  until  it  is  ready  to  be 
threshed. 

19.  Rts  Grass.  —  The  next  grass  most  cultivated  here  is  the 
rye  grass.  Of  this  there  are  two  prominent  kinds,  the  ccmimon, 
(loUum  perenne,)  and  the  Italian,  {latium  Italicum.)  Of  the 
former  kind  there  are  several  varieties,  distinguished  mainly  by 
the  length  of  their  endurance  in  the  soil,  some  lasting  only  for  a 
year,  others  three  or  four  years,  and  some  producing  much  more 
herbage  than  others.  The  common  rye  grass  has,  in  my  opin- 
ion, no  advantage  over  our  timothy  or  herds  grass,  either  in  its 
productiveness,  or  the  quality  of  the  hay.  Of  the  Italian  rye 
grass  I  have  already  spoken  much  at  large.  It  is  in  high  repute, 
and  is  invaluable  for  the  idlernate  husbandry.  "Its  limited 
duration,  also,"  says  Mr.  Lawson,  "  fits  it  well  for  sowing  in 
mixture  with  the  other  sorts,  intended  for  permanent  pasture,  as 
it  dies  out,  and  gives  place  to  the  weak  and  slow-maturing  per- 
ennial sorts,  which  are  destined  ultimately  to  fill  the  ground."* 


*  "  In  respect  ta  doratiaii  it  may  be  tennecl  »  aab-pereimM],  bej ond  which  tjtle 
even  tiie  most  pennanent  Tuietiea  of  lotnon  permne  bave  no  claim.    In  most 
cues,  two  KUODfl  of  Italian  rje  gnss  are  all  Untt  can  with  cettaintybe  depencted 
24  • 
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The  experiments  of  Mr.  DickinsoD,  already  very  fully  detailed, 
would  seem  to  show  that  he  has  fallen  upon  a  most  valuable  va- 
riety ;  and  its  superiority,  to  my  mind,  was  decidedly  indicated 
by  a  comparison  of  several  specimens  growing  side  by  side  with 
it  in  his  grounds.  The  care  with  which  he  is  saving  the  seed, 
and  the  great  demand  for  it,  promise  an  extended  diffusion.  It 
is  believed  by  many  that  the  saving  of  seed  from  crops,  the  first 
year  of  their  being  sown,  has  induced  the  habit  of  an  annual 
upon  the  plant ;  and  there  is  reason  to  think  that  much  has 
been,  and  more  may  still  be,  done  for  the  improvement  of  this, 
as  of  other  plants,  by  a  careful  selection  of  individual  plants 
which  indicate,  either  greater  productiveness,  or  earlier  maturity, 
or  any  other  valuable  property.* 

20.  Orchasd  Grass,  or  Cocksfoot,  {DactylU  Glomerata.)  — 
The  next  grass  much  cultivated,  and  most  esteemed,  is  the  or- 
chard grass,  or  cocksfoot.  This  grass  is  well  known  in  the 
United  States,  having,  it  is  said,  been  in  the  first  place  imported 
into  England  from  the  United  States.  It  is  a  very  quick  grower, 
and  makes  most  excellent  feed  and  hay.  The  only  objection  to 
it  is  its  disposition  to  grow  in  patches,  which  is,  in  a  degree,  pre- 
vented by  its  being  frequently  mown.  A  new  kind  of  orchard 
grass  has  been  introduced,  which,  for  its  size  and  prolificness,  has 
been  denominated  the  giant  aocksfoot,  and  has  been  much  com- 
mended ;  but  it  has  not  fallen  under  my  observation. 

21.  Bokhara,  ob  Tree  Glover.  —The  Bokhara  or  tree 
clover,  it  may  be  expected  that  I  should  allude  to,  from  the 
celebrity  which  was  at  one  time  given  to  it.    I  have  seen  it  cuU 

on,  ud,  in  ver;  wet,  cold,  vpongy  soils,  it  will  often  exhibit  a  thin  stock  the 
second  season.  Instances  bare  occuired  in  which  as  many  as  five,  or  even  aiz 
successive  yearB*  produce  have  been  reaped  from  the  same  field ;  but  this  has 
arisen  more  from  the  ground  liaving  been  resown  in  the  couise  of  reaping  the 
seed,  than  from  the  actual  duration  of  the  original  plants ;  the  seeds  being  m- 
markablf-easilf  separated  Trom  the  hay,  even  thoogh  not  perfectly  ripe,  which 
will  always  render  the  harvesting  of  then  an  operation  attended  with  considerm- 
hie  caie  and  difficulty." —  Launon. 

■  "  Like  all  other  plants  subjected  to  artificial  culture,"  say  the  Uessis.  Law- 
son,  "  the  Italian  tye  grass  is  productive  of  nomerons  sab-varieties,  is  a  i»tiof  of 
which,  we  received,  in  1B38,  specimens  of  no  less  tluin  Sttj  distinct  spikes,  col- 
lected in  a  field  near  North  Berwick." 
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tirated  in  small  patches,  merelf  as  an  experiment ;  but  it  seenu 
to  be  too  wood7  for  feed.  Indeed,  a  Btalk  of  it  waa  shown  to  me, 
with  a  silrer  head  and  ferule  to  it,  which  made  quite  a  substan- 
tial cane,  and  might  have  been  considered  mtich  rather  as  the 
limb  oi  fiproat  of  a  tree,  tbaa  a  stem  of  grass. 

There  are  many  other  Tarieties  of  grass,  which  are  sown,  in 
some  cases,  for  the  sake  of  the  variety.  Where  land  is  to  be  laid 
down  to  permanent  pasture,  undoubtedly  variety  is  to  be  recom- 
mended, as  most  conformable  to  the  system  of  nature,  —  which  on 
oncultivated  and  wild  lands,  aa  on  the  western  prairies,  for  ex- 
ample, seems  to  multiply  varieties  almost  without  limit, — and 
likewise  as  adapted  in  their  different  natures  to  different  soils  and 
circumstances  of  climate  and  aspect.  It  can  scarcely  be  expected 
that  I  should  proceed  further  in  the  enumeration.  The  English 
are  remarkably  fond  of  a  close  turf,  and  the  compactness  of  the 
turf  in  their  lawns,  and  parks,  and  pleasure  grounds,  resembling 
more  than  any  thing  else  the  close  texture  of  velvet,  or  a  Tur- 
key carpet,  is  always  observed ;  but  in  order  to  produce  this,  it 
requires  that  the  ground  should  be  filled  with  a  great  variety 
of  seeds. 

22.  Rib  Gsus,  or  Plahtaict. — I  have  observed,  in  many 
fields,  the  narrow-leaved  plantain,  or  ribbed  grass,  cultivated  for 
herbage.  It  produces  its  leaves  early,  and  is  relished  by  cattle, 
horses,  and  sheep  ;  but  I  confess  I  was  not  favorably  impressed 
with  it,  as  it  spreads  much  upon  the  ground,  and  exclusively 
occupies  a  space  which,  with  other  plants,  would  certainly  have 
produced  a  much  larger  amount  of  feed.  The  common  parsley, 
likewise,  is  frequently  sown  with  other  grasses,  at  the  rate  of 
one  ponnd  of  seed  to  an  acre.  It  is  eaten  by  cattle  and  sheep, 
and  is  supposed  to  be  a  remedy  against  the  liver  rot  in  sheep. 
Its  habits  are  biennial,  bat  it  will  in  general  perpetuate  itself  by 
its  own  seeds. 

23.  RzD  Top,  Hebdb-Gbass.  —  That  most  valuable  grass, 
among  us  known  as  the  red  top,  {agroatia  vulgaris,)  the  im- 
proved variety  of  which  is  the  Rhode  Island  red  top,  I  have  not 
seen  cultivated  in  England ;  and  timothy  or  herds  grass  {pktetim 
pratense)  is  grown,  within  my  observation,  to  a  very  small 
extent.     In  my  opinion,  it  would  be  extremely  well  adapted  to 
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many  of  their  heaTy  soila,  and  be  found  «  most  profitable  grass. 
I  hare  known,  repeatedly,  an  avenige  yield  of  mora  than  three 
tons  of  this  grass  to  an  acre,  in  well  cured  hay,  in  my  own 
country ;  and,  in  one  case,  more  than  twenty-nine  tons,  actually 
weighed,  of  well-cured  hay,  principally  of  herds  grass,  ob- 
tained from  six  statute  acres  of  land.  In  Sinclair's  scientific 
table  *  of  the  nutritive  value  of  different  grasses,  he  states  that 
the  greatest  quantity  of  nutriment  in  Timothy  is  found  when 
the  plant  is  perfectly  ripe ;  but  the  cattle  greatly  prefer  it,  when 
it  is  cut  and  cured  in  the  flower ;  and  I  am  inclined  to  pay  some 
respect  to  the  decision  of  judges  who  seem  of  right  to  claim  to 
be  competent. 

24.  Millet.  —  I  hare  not  seen  the  millet  grass  {miUium 
effusum)  cultivated  in  England,  though  it  might  be,  in  my  opin- 
ion, to  the  greatest  advantage.  I  have  obtained  three  tons  to  an 
acre,  of  as  good  and  nutritious  hay  as  can  be  grown,  from  this 
gra«S;  sown  in  May.  I  presented  some  seed  to  the  Royal  Agri- 
cultural Society,  but  I  have  never  yet  learned  its  fate ;  and  my 
principal  object,  in  referring  to  it  is,  that  I  may  commend  its 
cultivation. 

25.  Sowiira  Grass  Seed.  —  The  clovers,  are,  of  course, 
always  sown  in  the  spring,  upon  the  grain.  The  other  grasses 
are  sown  very  frequently  in  the  autumn,  but  more  often,  perhaps, 
in  the  spring,  with  a  spring  crop  of  oats  or  bariey,  the  latter  crop 
being  generally  preferred  in  the  case,  as  tending  to  keep  the  land 
more  open. 

The  quantity  of  seed  to  be  sown  to  an  acre  differs  very  much 
with  different  individuals.  At  Teddesley  Park,  Staffordshire, 
where  one  hundred  acres  are  annually  sown  with  Italian  rye 
grass,  three  bushels  per  acre  are  sown  with  some  clover.  Where 
land  is  laid  down  to  be  kept  in  grass  four  or  five  years,  the  fol- 
lowing proportions  of  different  grasses  are  prescribed:  red 
clover,  twelve  pounds ;  trefoil,  four  pounds ;  white,  six  pounds ; 
rib  grass,  or  narrow-leaved  plantain,  two  pounds  ;  and  two  pecks 
of  perennial  rye  grass.  I  feel  a  good  deal  of  diffidence  in  giving 
these  quantities,  as  the  practice  of  different  farmers  is  so  various- 

*  Hoitua  GramineiiB  Wobumenaia. 
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Some  recommeDd  as  much  as  treaty  pounds  of  each  of  the  red, 
Tbite,  aud  yellow  clovers,  with  half  that  weight  of  lib  grass, 
and  three  bushels  of  rye  grass,  per  acre.  This,  of  course,  in- 
Totres  a  large  expense. 

One  of  the  most  eminent  farmers  in  the  kingdom,  whose  farm- 
ing seemed  to  me  to  combine,  in  as  high  a  degree  as  I  have  any 
where  seen,  experience,  intelligent  observation,  and  practical 
skill,  Mr.  Stirling,  of  Gtenbervie.  Stirlingshire,  gave  me  the  sub- 
joined list  and  quantities,  as  his  rule,  where  land  was  to  be  laid 
down  to  permanent  pasture  :  uine  pounds  of  foz-tail ;  two  and 
a  half  pounds  of  cock's-foot ;  three  and  a  half  pounds  of  meadow 
fescue ;  four  and  a  half  pounds  of  hard  fescue  ;  four  and  a  half 
pounds  of  Italian  rye  grass ;  three  pounds  of  red  clover ;  four 
pounds  of  yellow  clover ;  four  pounds  of  white  clover ;  eight 
pounds  of  timothy ;  two  pounds  of  rib  grass ;  one  pound  of 
yarrow.  He  says  that,  after  repeated  trials,  he  has  found  this 
mixture  to  answer  better  them  any  other.  He  sows  red  clover, 
and  Italian  rye  grass,  though  shortlived  grasses,  for  permanent 
pasture,  because,  he  says,  it  is  too  expensive  to  seed  the  land,  for 
the  first  year,  with  the  perennial  grasses,  which  sheep  prefer,  and 
because,  in  consequence,  it  carries  more  stock,  and  he  has  better 
pasture  the  following  year.  He  is  of  opinion,  that  all  grasses 
grow  better  when  red  clover  is  sown  among  them.  The  Italian 
rye  grass  gives  the  earliest  bite,  and  helps  to  occupy  the  space, 
which  would  otherwise  be  filled  with  daisies  and  other  weeds. 
He  sows  yellow  clover,  which  is  not,  in  general,  a  favorite  grass, 
because,  upon  trial,  when  he  sowed  a  field  of  grass,  one  half 
mixed  with  yellow  clover  and  the  other  with  white,  the  sheep 
preferred  that  which  was  sown  with  yellow.  For  neat  cattle, 
he  says,  he  should  recommend  the  perennial  rye  grass,  in  ad- 
dition ;  and  he  should,  for  milch  cows,  omit  the  yarrow,  as,  in 
excess,  it  imparts  a  disagreeable  flavor  to  the  butter.  Mr.  Stir- 
ling has  made  some  valuable  experiments  in  regard  to  the  depth 
at  which  grass  seeds  should  be  sown,  the  results  of  which  I  had 
the  pleasure  to  witness.  The  difference,  in  the  same  field, 
where  the  grass  seeds  were  scarcely  covered,  and  where  they 
were  harrowed  in,  was  quite  obvious,  and  decidedly  against  cov- 
ering them  deeply.  He  says  that  "  a  quarter  of  an  inch  is  too 
deep  for  the  poa  nemoralis,  (wood-meadow  grass,)  and  tim- 
othy, as   they  grow  more  freely  when  scarcely  covered."     He 
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adds  that  "  gmsa  seeds,  in  general,  are  most  vigoroas  at  three 
quarters  of  an  loch  deep,  with  the  exception  of  cock'a-foot,  rib 
grass,  and  red  clover."  He  vould  recommend,  he  says,  to  all 
who  wish  to  aroid  disappointment,  to  prove  ali  their  grass, 
clover,  and  tiuQip  seed,  before  using,  by  sowing  a  small  weight 
in  a  pot,  and  placing  it  in  a  warm  situation,  and  counting  the 
plants  which  come  up ;  and  they  will  find  that  a  bushel  of  rya 
grass  seed,  weighing  twenty-eight  or  thirty  pounds,  may  be 
cheaper  than  one  weighing  eighteen  or  twenty  pounds,  though 
the  price  be  conaideiably  more. 

26.  Hops.  —  The  next  great  article  of  cultivation  to  which  I 
shall  refer  is  Uiat  of  hops.  In  1804,  the  extent  of  ground  de- 
voted to  the  cultivation  of  hops  amounted  to  thirty-five  thousand 
acres ;  and  it  is  at  the  present  time  supposed  to  have  greatly 
increased.  In  the  county  of  Kent,  which  is  the  part  of  England 
in  which  the  hop  is  most  extensively  cultivated,  — said,  indeed,  to 
embrace  half  the  land  in  hops  in  the  kingdom,  — the  number  of 
acres  exceeded  twenty-two  thousand.  From  the  immense  quan^ 
tities  of  beer  consumed  in  Cngland,  it  is  obvious  that  the  de- 
mand for  hops  and  barley  must  be  very  great.  Hops  are  used  in 
beer  for  two  purposes ;  —  first,  to  correct  the  excessive  sweetness  of 
the  malt,  and  to  give  it  a  pleasant  flavor ;  and  second  to  preserve 
it  sound. 

The  hop  cultivation  is  managed  with  great  skill  in  Kent,  and 
in  parts  of  Surrey,  where  I  have  had  the  pleasure  of  seeing  it  in 
its  perfection.  One  individual  had  one  hundred  and  fifty  acres 
in  hops.  The  ground  for  hops  should  be  a  rich  and  mellow 
soil ;  and,  in  general,  the  farmers  are  of  opinion,  that,  in  order 
to  produce  the  best  quality  of  hops,  the  substratum  of  the  soil 
should  be  calcareous.  That  the  plant  requires  a  deep  culture  is 
evident  from  the  roots  having  been  traced  to  a  disttmce  of  twenty 
feet.  The  land  requires  to  be  tiench-ploughed,  or  spaded  to  the 
depth  of  two  spits.  The  former  mode  is  the  least  expensive 
at  first ;  the  latter  mode  will  prove  the  most  eligible  in  the  end. 
The  ground,  indeed,  should  be  subjected  to  the  best  garden  cul- 
tivation. 

The  hills  are  to  be  marked  out  in  right  lines,  at  a  distance  of 
six  or  eight  feet  apart.  The  spot  which  is  to  receive  the  plants 
should  be  rendered  as  mellow  and  rich  as  may  be,  by  careful 
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digging.  Three  or  foar  plants  may  be  |^ed  in  a  hill.  These 
may  be  |vocured  from  the  clippings  of  the  rines,  in  March ;  or 
{rom  what  gardeners  call  layers ;  or  from  seed.  The  latter  mode 
is  considered  jffeferabls.  In  hops,  tbe  male  and  female  plant  are 
distinct ;  but  many  cultirators  reject  and  extirpate  tbe  former  as 
barren.  It  is  necessary  that  they  should  grow  together  ~~  that  is, 
a  dne  jHoportion  of  the  male  plants  e^ould  be  cultivated  in  order 
to  give  "  that  energy  and  vitaUty  to  the  seed  without  which  it 
would  not  produce  its  kind.  This  it  is  which  gives  weight  to 
the  hop,  which  gives  the  fine  aromatic  bitter  to  the  iKt>duction  of 
the  vine,  and  more  fully  to  tbe  seed ;  — the  petal  or  leaf  of  the 
flower  containing  bat  little  of  the  astringent  quality  of  the  hop. 
Cultivators  of  the  hop  are  urged,  therefore,  to  have  many  male 
plants  on  the  ground,  at  least,  one  to  fiAy  female  plants,  and 
'particularly  to  encourage  them  around  their  plantatioo,  in  tbe 
hedges,  where  no  ground  will  be  lost.' 

"  The  hop  plants  raised  from  seed  surpass  those  which  have 
been  raised  from  cnttings,  their  luxuriant  growth  enabling  them 
to  withstand  the  effects  of  blight.  They  are  found  to  have  a 
seed  at  the  bottom  of  every  petal  of  the  flower,  of  a  most  pun- 
gent aromatic  flavor  ;  while  those  hops  grown  in  the  usual  way, 
without  the  necessary  quantity  of  male  plants,  have  scarcely  any 
seed,  and  they  are  mostly  abortive.  In  fact,  seed  gives  weight 
and  flavor  to  the  hop,  and  constitutes  the  vitality  of  the  plant, 
or  the  condition  or  strength  of  the  hop ;  and  where  there  is  the 
most  seed,  there  will  be  the  most  condition.  We  therefore  say 
that  the  grand  object  in  hop-growing  should  be  to  get  as  much 
aeed  as  possible."*  These  are  the  important  suggestions  of  an 
experienced  and  competent  cultivator. 


•  "  The  weight  of  hop  laaTO,  without  the  leeft,  having  been  «ccurBle]y  ascer- 
tuLed,  those  grown  at  Lewisham,  bring  the  foaith  jear  frooi  the  lowing  of  the 
•md,  and  having  a  nwls  plant  close  to  them,  weighed  at  tbe  nte  of  tbirty-^ix 
poonda  per  bushel ;  and  the  mme  quantity  (bj  old  meaanie)  from  Sborefaain, 
luwd  from  cutdnga,  and  grown  near  male  pbinls,  weighed  at  the  nte  of  thirty- 
five  pounds  per  buaheL  The  hop  leaves  without  seed,  from  a  place  at  Oxford 
*bera  tbe  male  plants  are  always  eradicated,  weighed  at  the  rate  of  twenty-two 
poondt  per  bushel,  when  closely  pressed." 

"  Hop  aeeda  being  eevenlly  pot  into  rainwater,  most  of  those  produced  by 
pUntS  raieed  fenn  seeds,  and  grown  near  male  pUnIa,  sank  in  the  water ;  while 
most  oftboee  grown  in  grounds  that  had  not  any  male  plant  near  them,  and  which 
had  been  raised  ftom  cuttings,  swani  on  its  surface."  —  GoUen  Fanner, 
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The  vines,  or  bines,  grown  from  seed  will  be  fit  to  be  poled  the 
third  year ;  those  from  cuttings  or  layers,  the  second  year.  The 
business  of  the  first  year  is,  to  keep  the  ground  as  clean  as  po»- 
sible,  and  the  plants  well  earthed  up.  Though  they  are  not 
poled  the  first  year,  yet  a  stick  is  put  into  the  ground,  to  which 
they  are  tied  and  trained.  The  hop  is  an  enduring  plant,  and 
some  fields  in  Kent  have  been  in  hops  beyond  the  memory  of 
persons  now  living ;  but  it  is  deemed  best  to  renew  them  once  in 
twelve  or  fifteen  years. 

The  hills  require,  every  spring,  to  be  opened  and  carefully 
trimmed  —  (he  last  year's  shoots  to  within  an  inch  of  the  main 
stem,  and  the  suckers  close  to  it.  In  some  cases,  they  are 
manured  only  once  in  two  years.  Fann-yard  dung  is  an  excel- 
lent manure  for  them;  and  the  clippings,  or  waste,  of  woollen 
mills,  called  ihoddy,  are  much  valued  and  used.  The  land  on 
the  borders  of  the  chalk  formation  is  much  preferred  for  the 
growth  of  hops. 

There  are  several  different  kinds  grown,  and  distinguished,  in 
different  places,  by  different  names.  These  are  the  grape,  the 
white  bines,  and  the  golden,  vulgarly  called  the  goldijiga. 
The  white  bines  are  most  esteemed  in  Farnham,  Surrey,  and 
there  are  no  hops  in  the  market,  which  bring  a  better  price  than 
the  Farnham. 

The  poles  used  for  the  hops  are  of  chestnut,  ash,  or  larch,  and 
are  cultivated  in  plantations,  oftentimes,  by  the  hop-growers 
themselves ;  and  these  plantations  admit  of  being  cut  once  in  ten 
years.  Beech,  birch,  and  elder,  are  quite  inferior,  though  some- 
times used.  The  poles  are  from  twelve  to  sixteen  feet ;  but  it  is 
said  to  be  an  error  to  have  them  too  long,  as  the  bine  becomes 
feeble  by  too  much  extending  itself.  With  a  view  to  avoid  the 
effects  of  violent  winds,  the  plantation  is  sometimes  hoodwinked 
by  a  row  of  trees  upon  the  side  most  exposed  ;  and  to  give  more 
firmness,  one  cultivator  has  taken  pains  to  have  the  poles  strength- 
ened by  an  iron  wire  extending  from  one  to  another  on  the  lop. 
The  experiment  was  considered  of  doubtful  advantage.* 

*  "  InproeemenU  in  Sop-poUng. — Mr.  Knowln's  plantation  (Kent)  conraBti  of 
•bout  foii?-tvo  acres,  lying  0D&  very  beauUrul  slope  of  the  Ragatms  Hills,  hanng 
K  wann  aspect  and  an  excellent  soil,  which,  bowever,  evidently  owes  much  of  its 
piaductivenesa  to  liberal  dreasing  and  spirited  cultiiration.  Mr.  Knowlea  diga  hia 
land  twice — once  eariyin  the  winter,  aod  again  at  theosaat  period  in  theqiring. 
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The  plantations,  Then  it  can  be  safely  done,  are  cultirated 
hj  a  horae  hoe,  or  plough,  and  erery  effort  is  made  to  keep  the 
plantation  free  &om  veeds.  The  jAsat  is  subject  to  blight,  and 
destruction  from  aphides,  and  a  good  crop  is  judged  to  be  ob- 
tained scarcely  oftener  than  one  year  in  five.  An  acre  contains 
about  one  thousand  hills,  and  the  yield  may  be  put  down  at  from 
five  hundred  to  one  thousand  pouuds  per  acre.  In  a  series  of 
ten  years,  from  1835  to  1844,  the  return  of  one  plantatiim,  as 
given  in  Mr.  Bnckland's  valuable  Report  on  the  Agriculture  of 
Kent,  ia  as  subjoined :  — 


IS  per  acre. 


1836,  . 

0-.  r-  a* 
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.  8  0  18  "   " 
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The  price  of  hops  fluctuates  between  very  wide  ranges.     The 
expense  of  caltiration  in  Soney  was  stated  to  me,  andnsive  of 

Bidgeta  or  burowa  all  throngh  Hm  annuner,  and  ganmUr  hiaa  upon  Tour  good 
"?«""«,  which  perhipa  maj  be  cook  eaally  remembered  by  the  rMder,  if  thioirn 
mlo  a  distich. 

■CiitevlMrickliM. 
Wall  mnid,  uid  cultinta.' 
Thia  new  [dttu  of  poling  wu  exhibited  in  about  mv en  acres  of  splendid  galdinga, 
at  the  back  of  Hr.  Koowlee'a  reaidence.  The  weather  sides  of  thia  piece  bad 
been  poled  four  hills  deep,  with  handsome,  straight,  twenty-one  feet,  large  poles, 
in  Towe.  These  were  laidied  to  similar  poles  plsced  horizontally  acroaa  them, 
about  eight  feet  high,  from  end  to  end  of  the  hills ;  and  the  rowe  of  hills  were 
similarly  bound  to  eftch  other  by  poles  placed  frcon  the  outside  rows  to  the  inside 
ones.  By  thia  roeaoa  a  phalanx  of  poles  offers  a  sufficient  resistance  to  the  wind 
to  shelter  the  whole  ground.  Mr.  Knowles  was  led  to  devise  this  plan  as  a 
Bieaiis  of  shelter.  In  one  year,  he  calculates  that  he  loot  a  bag  an  acre  of  his 
goldinga,  from  the  efiecta  of  the  wind —  a  loss  antounbng  to  about  one  hnndrad 
and  for^  ponuds.  This  anangemant  has  been  fbnnd  a  complete  protection. 
Another  result  has  been  obtained  from  it,  which  was  scarcely  anticipated,  vis., 
a  very  great  improvement  in  the  quantity  of  hops  grown  on  the  outside  polea.  In 
many  casea,  these  poles  are  covered  with  fVora  thirteen  feet  to  fourteen  feet  of 
hopa  flmn  the  top,  beaidea  the  croaa  poles  being  clustared  most  heavily,  tbtia 
.olearl^  showing  the  great  advantage  of  keeping  the  plants  and  poles  firmly  fixed, 
inateftd  of  allowing  them  to  awing  abouL  The  increased  expense  of  poling  a 
ground  throughout,  in  this  way,  ia  estimated  at  about  thirty  shilltnga  per  acre, 
besides  an  extra  man  required  in  palling.  The  saving  in  windy  seasons  wonld, 
AxibtlMa,  be  veiy  conaiderable." — Madttone  OorttU. 
roL.  II.  25 


byGoogIc 


290  EDBOPEAN   AaUODLTUBB. 

lent,  at  thirty  pounds,  or  one  hundred  and  fifty  dollars,  per  acre  ; 
but  by  many  it  is  estimated  much  higher.  Twenty  pounds,  or 
one  hundred  dollars,  are  sometimes  paid  as  rent,  per  acre,  for  hop 
land.  In  spite  of  all  these  uncertainties,  —  perhaps  the  more  on 
account  of  them,  —  men  full  of  adventure  plunge  with  eagerness 
into  the  cultivatioa ;  and  the  betting  upon  the  amount  of  excise 
duty  paid  to  the  gorernment  —  which,  of  course,  is  the  index  of 
the  amount  of  product  —  is  prevalent  throughout  the  hop  district, 
from  the  largest  grower  to  even  the  lowest  picker  and  packer. 

It  is  desirable  that  only  the  same  kind  of  hope  should  be 
planted  in  a  field,  so  that  the  ripening  may  be  uniform.  It  is 
important  that  the  hops  should  be  of  a  bright  golden  color,  and 
full  of  aroma,  or  what  is  here  called  Ivpulin,  which  gives  its 
value  to  the  hop.  The  bines,  at  the  season  of  harvest,  are  cut 
about  three  feet  from  theground,  — lower  than  that  is  injurious  to 
the  plant,  from  excessive  bleeding ;  — and  the  poles  are  then  lifted 
from  the  ground,  and  laid  upon  frames,  when  the  picking  begins. 
This,  in  favorable  weather,  is  a  merry  season ;  and  pickers  come 
from  distant  places,  men,  women,  and  children,  (many  of  them 
of  the  gypsy  race,)  encamping  in  the  neighborhood  under  their 
rude  tents,  constructed  of  hop  poles  covered  with  a  coarse  blan- 
ket, with  loose  straw  for  their  beds ;  and  others,  men,  women, 
and  children,  are  glad  to  find  a  lodging  in  some  outhouse  or  shed, 
like  pigs  in  a  sty,  with  little  regard  to  the  decencies  of  life.  In 
general,  they  provide  for  themselves ;  though  the  owner  is  careful 
to  have  a  good  supply  of  bread  and  potatoes,  as  they  may  be 
required. 

The  hops  are  picked  in  large  baskets,  which  are  gangcid  by 
marks ;  and  an  accountant  is  always  in  the  field,  to  oversee  the 
picking.  They  are  sorted  as  they  are  gathered,  the  discolored 
and  inferior  being  put  by  themselves.  The  price  for  picking 
varies  from  two  pence  to  three  and  a  half  pence  per  bushel,  or 
from  four  to  seven  cents.  From  five  to  seven  bushels  is  con- 
sidered a  ftiir  day's  work,  though  I  saw  one  woman,  who  had,  in 
one  day,  picked  eighteen  bushels.  Whole  families,  especially 
mothers  and  children,  capable  of  doing  any  thing,  are  in  requisi- 
tion ;  and  the  babies  are  laid  upon  the  ground,  to  take  their  fiist 
lessons  in  hop-picking,  as  they  may  be  able  to  receive  them. 

The  hops,  being  picked,  are  at  once  conveyed  to  the  kilns,  or, 
as  they  are  called,  oaata,  to  be  dried  without  delay.    A  night's 
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delay  would  be  extremely  injurious.  The  most  approved  kilos 
are  now  made  of  brick,  of  a  conical  or  sugar-loaf  fonn ;  "  that 
is,  a  circular  kiln  of  brick-work,  from  fifteen  to  eighteen  feet 
diameter,  with  rafters,  twenty-four  to  twenty-seven  feet  long, 
learing  a  round  opening  in  the  apex  of  the  roof,  surmounted  by 
a  movable  cowl,  (or  swinging  ventilator,)  the  object  of  which  is 
to  allow  the  vapor  of  the  drying  hops  freely  to  escape.  The 
drying-floor  should  be  at  least  ten  or  twelve  feet  from  the  fires ; 
it  is  usually  made  of  stout  lathes  of  fir,  about  two  inches  apart, 
covered  with  a  horse-hair  cloth,  upon  which  the  hops  are  evenly 
spread.  The  improved  modem  practice  consists  in  having  one 
or  more  large  openings  or  fires  to  one  kiln,  and  to  admit 
plenty  of  cool  air  from  without,  the  draught  being  regulated  by 
means  of  flues  and  sliding  doors.  The  fuel  used  in  drying  hops 
is,  in  all  cases,  charcoal  or  coke,  with  some  anthracite."  *  They 
are  laid  upon  the  kiln  from  six  inches  to  a  foot  thick,  and  are 
about  twelve  hours  in  being  dried. 

A  lai^e  amount  of  sulphur  is  now  used  in  drying  hops,  and  is 
deemed  most  important  to  their  color.  Qreat  prejudices  existed 
at  first  against  its  use,  but  it  is  not  now  objected  to  by  the 
brewers.  The  hops  remain  a  few  days,  after  being  taken  from 
the  kiln,  in  the  storehouses,  before  being  packed.  The  packing 
has  been  repeatedly  attempted  by  machinery,  but  none  found 
equal  to  the  human  machine.  A  bag,  therefore,  is  suspended 
through  the  floor  of  the  room,  in  which  the  hope  are  deposited, 
by  a  hoop,  which  forms  a  temporary  rim  to  it ;  two  large  hand- 
fuls  are  tied  up  in  the  comers  of  the  bottom  of  the  bag,  to  render 
the  handling  of  the  bag  more  convenient ;  and  the  packer  then 
gets  into  the  bag,  and  draws  the  hops,  —  which  are  shoved  towards 
bins,  on  the  floor,  by  a  child,  —  with  his  arms,  into  the  bag,  and 
treads  them  with  bis  feet  as  closely  as  possible.  This  is  most 
severe  and  awkward  labor,  and  he  receives  from  9  d.  to  1  a. 
per  cwt.  for  packing.  Every  part  of  the  body,  arms,  and  legs, 
is  brought  into  violent  motion,  and  the  effort  resembles  what  one 
would  conceive  it  might  be  with  a  man  trying  to  shake  ofl*  his 
skin.  A  bag  or  pocket  contains  about  2)  cwt.  They'  have 
established  markets  for  hops  on  fixed  days,  where  buyers  and 
sellers  attend,  and  the  sample  bags  are  exhibited.    The  great 

*  BuckUnd'i  Report  of  KenL 
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complaint  made  of  the  American  hope,  in  the  Ekiglish  market,  — 
where  they  are  considered  greatly  inferior  to  those  grown  among 
themseires,  —  is,  that  tbey  are  not  well  cured,  nor  asswted. 
The  profits  of  the  cultirs^ioa  of  hope  are  sometimes  vory  large. 
A  fiiend  told  me  that  he  had  known  one  hundred  pounds,  as 
profit,  realized  from  a  single  acre.  But  such  is  a  rery  rare 
example.  Many  good  fortunes  have  beea  made  in  the  business, 
but  very  severe  losses  have  been  sustained ;  and  the  great  un- 
certainties of  the  result  are  sufficient  to  deter  any,  but  the 
most  bold  and  enterprising. 


CVII.— FLAX. 

1.  Geiteru.  Views.  —  The  cultiration  of  flax  has  prevailed 
to  a  very  limited  degree  in  England ;  I  saw  nothing  of  it  in 
Scotland;  but  in  Ireland  it  is  pursued  to  a  considerable 
extent,  and  yearly  with  iDcieasiog  success.  Two  or  three 
things  have  served,  heretofore,  to  hinder  its  cultivation.  The 
first  has  been  the  opinion,  that  it  is  a  v^ry^scoturging  or  exhaurt- 
ing  crop,  and  the  second,  the  difficulties  of  curing  it,  and  the 
inferior  quality  of  the  article,  when  [Nroduced.  The  want  of  a 
market,  likewise,  for  the  produce,  operated  against  its  cultivation. 
Out  of  the  cultivation  has  arisen  the  market ;  and  the  product 
and  the  demand  appear  to  be  going  on  with  an  equal  step. 

With  respect  to  the  exhaustion  of  the  soil,  if  reliance  is  to  be 
placed  upon  chemical  analysis,  then  the  fibre  of  the  plant,  the 
flax  properly  so  speaking,  is  wholly  derived  from  the  atmosphere. 
This  is  the  result  come  to  by  the  eminent  Dr.  Kane,  professm 
of  chemistry,  in  Dublin,  upon  &  chemical  analysis  of  the  flax 
plant ;  and  therefore,  if  the  other  portions  of  the  plant  are,  in 
any  form,  returned  to  the  soil,  there  will  be  no  impoveriahmeDt, 
and  flax  may  be  as  often  cultivated  upon  the  same  soil  as  any 
other  crop.  How  &r  this  question  may  be  considered  as  settled 
by  such  an  examination,  I  shall  leave  others  to  determine ;  but  ex- 
perience proves  that,  where  the  land  is  properly  managed,  flax  may, 
with  success,  be  much  oftener  repeated  on  the  same  land,  than 
it  was  formerly  supposed  advisable  to  do  it.    In  what  form  theae 
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portions  of  the  flax-plant  are  to  be  made  available  as  manure,  I 
shall  presently  show.* 

The  cultivation  of  flax  is  very  much  on  the  increase  in  Ire- 
land. In  1841,  the  amount  of  crop,  as  ascertained,  was  twenty- 
five  thousand  tons ;  in  1643,  it  exceeded  thirty-six  thousand 
tons ;  and  while  the  quantity  produced  is  constantly  on  the  in- 
crease, the  quality  of  the  article  is  decidedly,  and  very  greatly, 
improved.  The  flax  grown  in  Belgium,  from  its  fineness  and 
color,  has  been  deemed  much  superior  to  any  other.  Much  of 
the  flax  now  grown  in  Ireland,  of  which  I  saw  samples  at  their 
great  cattle  show,  is  probably  surpassed  by  none.  This  im- 
provement has  been  effected,  undoubtedly,  in  a  considerable 
degree,  by  the  establishment  of  a  society  for  the  improvement  of 
the  growth  of  flax  in  Ireland,  composed  o{  some  of  the  first 
men  in  Ireland,  in  point  of  intelligence,  rank,  wealth,  and  public 
spirit,  who  have  obtained  and  circulated  the  fullest  information 
in  respect  to  the  growth  of  flax,  and  the  jHroper  management  of 
the  crop ;  who  have  offered  liberal  premiums  for  the  best  sam- 
ples which  should  be  produced,  and  for  improved  machines  for 
dressing  and  cleaning  the  crop ;  and  who  have  especially  im- 
ported several  skilful  flax-growers  and  managers  from  Belgium, 
in  order  to  give  direct  and  practical  instructions  to  the  Irish  cul- 
tivators, as  to  the  most  improved  modes  of  growing,  cleaning, 
and  dressing  the  crop,  prevalent  in  their  country.  No  method  for 
the  advancement  of  these  objects  could  be  more  judicioos. 

Having  seen  many  of  the  plantations  of  flax  in  Ireland,  and 
believing  that  the  crop  may  be  of  great  value  in  the  United  Slates, 
in  connection  with  the  proper  application  of  the  seed,  I  shall 
give,  in  as  condensed  a  form  as  I  am  able,  the  information  which 
I  have  received  respecting  it.     I  am  quite  aware  how  greatly  the 

*  "  This  fibre,  which  conatitntes  the  entire  money  value  of  the  Bax  crop,  is 
pmlaced  during  the  life  of  the  plant,  hj  the  elemenbi  of  the  sbnoBphere ;  and  the 
materials  taken  from  the  tnanure  and  the  soil  are,  in  reality,  eniplojed  bj  the 
plant  in  o^aoizing  substancea  which  do  not  make  any  retutn  to  the  farmer,  but 
which  are,  on  the  contrary,  ander  certain  circODistancea,  considered  to  be  poai- 
lirely  a  diaadvanlage.  It  is,  therefore,  of  importance,  that  it  should  be  under- 
stood that,  by  a  proper  ayatank,  the  growth  of  fiax  and  airailar  fibre  crops  should 
bo  destitute  of  tj|  exhauating  inOuence ;  that  the  materials  dnvn  from  the  soil 
by  such  a  crop  should  be  found  in  the  waste  products  of  its  mumfacture,  and 
■hoald  be  available  by  being  returned  to  the  soil,  to  restore  it  to  its  original  con- 
dition of  tertility." — Pn^enor  KoM' 
36  • 
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extended  growth  and  cheapness  of  cotton  has  superseded  the  use 
of  linen ;  but  when  the  vastly-superior  comfort  of  linen,  especially 
in  hot  weather,  is  considered,  its  greater  durabiUty  and  strength, 
so  requisite  for  many  purposes,  its  important  uses  as  twine  and 
thread,  and  its  indispeasable  use  in  those  very  delicate  fabrics  for 
which  increasing  wealth  and  luxury  are  constantly  making  new 
demands,  we  may  expect  that  the  cultivation  of  it  in  the  United 
States  will  be  much  extended. 

2.  Soil,  ano  Pkepabation  or  thx  Soil.  —  The  beet  aoil  for 
the  cultivation  of  flax  is  stated  to  be  a  deep,  rich  loam,  with  a 
strong  subsoil ;  and  the  land  ^ould  be  thoroughly  drained,  and 
so  laid  as  not  to  retain  water  upon  the  surface.  Wetness  of  the 
soil,  or  standing  water  upon  it,  is  most  fatal  to  the  flax  crop. 
A  calcareous  soil  is  nerer  to  be  chosen  for  flax,  lime  being  mi- 
friendly  to  the  plant.  The  best  crop  to  which  flax  can  succeed 
is  a  grain  crop,  such  as  wheat  or  oats.  It  should  not  be  manured 
the  same  year  in  which  it  is  sown,  but  the  manure  should  have 
been  applied  with  a  previous  crop.  It  is  deniable  that  the  land 
should  be  deeply  ploughed,  or  subsoiled,  as  the  roots  of  flax 
penetrate  to  a  considerable  depth,  and  above  all,  that  it  should  he 
thoroughly  cleansed  from  weeds.  Fall  ploughing  is  recom- 
mended, and  two  ploughings  in  the  spring,  that  the  land  may  be 
brought  into  a  fine  tilth.  The  land  should  be  well  harrowed 
and  rolled ;  then  harrowed  with  a  light  or  seed-harrow,  the  seed 
sown,  and  a^ain  harrowed  so  as  to  give  it  a  very  light  covering, 
as,  if  buried  deep,  the  seed  will  perish  ;  and  then  again  rolled,  if 
the  ground  is  light,  but  not  on  heavy  land,  th^  tiie  ground  may 
be  left  smooth  and  consolidated.  The  rolling  after  sowing, 
however,  is  much  condemned  by  some  successful  and  experienced 
flax-growers. 

3.  Seed  and  Sowino. — The  seed  should  be  plump,  shining, 
and  heavy,  and  should  be,  as  far  as  possible,  cleaned  from  the 
seeds  of  all  weeds.  Two  and  a  half  bushels  of  seed  are  recom- 
mended to  a  statute  acre.  I  may  remark  in  passing,  that  the  use 
of  American  seed  is  much  discouraged  in  Ireland,  and  fanners 
are  strongly  cautioned  against  sowing  it,  as  producing  a  coarse, 
branchy  kind  of  flax,  and  of  very  inferior  (Quality.  This  fact  may 
isove  of  great  importance  to  the  farmers  of  the  United  States. 
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The  best  flax-seed  for  sowuig  is  reputed  to  come  from  Riga, 
though  I>utch  seed  is  much  approved.  Thick  sowing  is  strongly 
urged,  as  it  is  desirable  to  have  the  flax  shoot  up  in  a  straight 
stem,  with  as  little  branching  as  may  be,  for  the  finer  the  stem 
the  finer  the  flax  or  fibre.  Liess  seed  is  produced  in  this  way, 
but  the  flax  itself  is  more  valuable.  The  eminent  manufac- 
turers, the  Messrs.  Marshall  &,  Co.,  of  Leeds,  give  it  as  their 
opinion,  "  that  the  cultivation  of  the  flax  for  the  fibre  is  of  far 
more  importance  than  for  the  seed;  and  that  by  sowing  seed 
suitable  to  produce  fine  flax,  and  sowing  it  thick,  (say  three  to 
three  and  a  half  bushels,  per  acre,)  the  fanner,  though  he  sacri- 
fices something  in  the  value  of  the  seed  produced,  will  get  a 
more  remunerating  crop  from  bis  land  than  he  now  obtains." 
This  is  a  manufacturer's  view  of  the  question  ;  when  the  value 
of  the  seed  for  feeding  animals  is  considered,  and  the  coutriba- 
tion  which,  in  this  way,  it  yields  to  the  enriching  of  the  land, 
the  farmer  may  come  to  a  somewhat  different  conclusion. 

The  sowing  of  clover  or  grass  seed  is  strongly  objected  to,  as 
injuring  the  root  ends  of  the  flax.  It  is  desirable  to  sow  as  early 
as  convenient,  as  the  earliest  sown  proves,  always,  the  best  cropi. 
It  is  understood  that  flax  should  never  follow  turnips,  or  any  of 
the  turnip  tribe;  and  it  may  occur  in  a  rotation  twice  in  ten 
years,  or  once  in  seven  or  eight  years. 

4.  Wbediho.  —  If  the  land  has  been  thoroughly  cleaned 
before  sowing,  the  weeds  will  give  little  trouble  ;  but  the  crop 
wilt  require  weeding ;  and  in  order  to  do  this,  great  care  must 
be  taken  not  to  twist  or  bruise  the  plant,  aud  to  weed  facing  the 
wind,  so  that  it  may  assist  the  plant  to  recover  its  upright  posi- 
tion. Much  injury  may  be  done  to  the  plant  by  carelessness  in 
weeding,  which  is  performed  usually  by  women  and  chUdren, 
creeping  upon  all  fours,  and  so  bearing  more  tightly  upon  the 
plant  than  if  they  stood  upon  their  feet. 

5.  Pdujho.  —  It  is  important  to  determine  the  best  time  for 
palling  the  flax.  The  fibre  is  of  a  better  quality,  if  pulled  be- 
fore the  seed  is  quite  ripe.  If  pulled  too  soon,  there  is  much 
waste  in  preparing  it ;  if  pulled  too  late,  the  fibre  becomes 
coarse.  '*  The  best  time  for  pulling  is  when  the  seeds  are  be- 
gitming  to  change  from  a  green  to  a  pale  brown  color,  and  the 
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Stalk  to  become  yellow,  for  about  two  thirds  of  its  height  from 
the  grouQd."  An  eminent  cultivator  gives  this  advice,  iu  re- 
gard to  detenoiniDg  the  ripeness  of  flax :  "  Try  the  flai  every 
day,  when  approachitig  ripeness,  by  cutting  the  ripest  capsule, 
on  an  average  stock,  across,  (horizontally ;)  and  when  the  seeds 
have  changed  from  the  white  milky  substance,  which  they  first 
show  to  a  greenish  color,  pretty  firm,  then  is  the  time  to  pull. 
The  old  prejudice  in  favor  of  much  ripening  is  most  injurious, 
even  as  regards  quantity ;  and  the  usual  test  of  the  stalk  strip- 
ping at  the  root,  and  turning  yellow,  should  not  be  depended 
OE."  The  prevalent  practice  is,  almost  universally,  to  overripen 
the  crop. 

If  the  ground  has  been  properly  prepared,  by  draining  and 
levelling,  the  crop  may  be  expected  to  be  of  equal  length ;  but 
where  this  is  not  the  case,  then  the  puller  should  be  directed  to 
seize  the  longest  stems  in  his  hand,  and,  having  pulled  them,  lay 
them  by  themselves,  and  next  pull  the  shorter  stems,  keeping 
each  handful  separate,  as  it  is  of  great  importance  to  keep  the 
flax  of  equal  length.  It  is  urged,  as  very  essential,  to  keep  the 
flax  even,  like  a  brush,  at  the  root-ends ;  and  in  none  of  the  after 
processes  should  the  short  and  the  long  be  intermixed. 

6.  RrppLiNQ. — The  rippling  of  flax  is  a  process  by  vbich 
the  seed  bolls  are  separated  from  the  stalk.  This  is  done  by 
drawing  them  through  an  iron  comb,  which  is  formed  with  iron 
teeth  fastened  into  a  board  or  bench.  The  seed  bolls  are  some- 
times dried  in  kilns ;  but  by  this  process  they  are  very  apt  to  be 
injured,  and  their  valuable  properties  reduced.  They  should, 
therefore,  be  dried  in  the  sun,  and  the  seed  threshed  out.  The 
light  seed,  and  the  bolls  or  chaff,  are  to  be  used  as  feed  for  stock, 
for  which  purpose  they  are  eminently  nutritious. 

7.  Stbkpino.  —  The  rippling  or  combing  off  the  seed  being  per- 
formed, the  next  step  is  that  of  steeping  the  flax.  This  is  to  be 
conveyed,  then,  as  soon  as  may  be,  to  a  pond  of  water,  quite  free 
from  ell  impurities,  and  especially  from  all  mineral  mixtures, 
which  are  always  pernicious  to  the  plant.  If  the  water  is  spring 
water,  it  is  advised  to  let  the  pond  be  filled  some  days  before  the 
steeping,  that  it  may  have  the  advantage  of  the  sun  upon  it. 
The  flax  is  then  to  be  laid  in  the  pond,  two  or  more  layers  in 
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thickoess,  and.  covered  closely  with  sods,  that  it  may  be  kept 
dowQ  under  the  water,  away  from  the  air  and  light,  yet  without 
siaking  to  the  bottom.  In  Belgium,  crates  are  used,  in  which 
the  flax  is  packed  away,  in  bundles  of  about  twelve  pounds' 
weight  each,  and  these  are  sunk,  and  kept  down  by  weights,  in 
^e  water,  with  stones  underneath,  to  prevent  their  resting  upon 
the  bottom.  It  is  not  objected  that  a  stream  of  water  should 
pass  over  the  pond ;  but  this,  though  sometimes  recommended,  is 
incompatible  with  saving  the  liquor  of  the  steep  for  manure,  for 
which  purpose,  as  I  have  seen,  it  is  eminently  valuable. 

From  eight  to  twelve  days  is  considered  a  sufficient  length  of 
time  for  the  steeping  of  the  plant ;  though  one  Irish  cultivate 
states,  that  where,  by  accident,  some  of  his  flax  was  left  in  the 
water  for  eighteen  days,  it  was  much  superior  to  that  which  re- 
mained only  thirteen  days.  The  test  given  to  determine  its 
fitness  to  be  taken  out  of  the  water  is  as  follows ;  "  Try  some 
stalks  of  average  thickness,  by  breaking  the  woody  part,  ia  two 
places,  about  six  inches  apart,  at  the  middle  of  the  stalk  ;  catch 
the  broken  bit  of  wood  ;  and  if  it  will  pull  freely  out  downwards 
for  that  length,  without  breaking  or  tearing  the  fibre,  and  with 
none  of  the  fibre  adhering  to  it,  it  is  ready  to  be  taken  out. 
Make  this  tria]  over,  six  hours  after  fermentation  subsides; 
for  sometimes  the  change  is  rapid."  The  fiax  is  then  to  be 
removed  from  the  pool  with  great  care ;  and  after  being  set  up  on 
end,  to  drain,  for  a  few  hours,  by  placing  the  bundles  close  to 
each  other,  it  is  then  to  be  spread  out  upon  a  grass  field,  not 
upon  the  field  on  which  it  grew,  to  complete  the  process.  Short 
pasture  ground  is  best  for  this  purpose ;  and  it  must  be  spread 
thinly,  so  that  one  stalk  may  not  overlay  another,  and  as  evenly 
as  can  be  done.  It  is  to  be  turned  two  or  three  times,  while  on 
the  ground,  that  it  may  not  acquire  different  shades  of  color  by 
the  action  of  the  sun. 

When  the  wood  breaks  easily,  and  separates  from  the  fibre,  it 
is  then  ready  to  be  taken  up.  This  may  be  determined  by  the 
band,  or  by  trying  some  in  a  machine.  It  is  important,  in  taking 
up,  to  keep  the  ends  even.  It  is  to  be  tied  up  in  small  bundles, 
and  put  away  in  small  stacks,  loosely  built  up,  or  under  cover  in 
a  barn  or  shed,  ready  for  being  broken  fuul  scutched.  Some  per- 
sons attempt  to  dry  their  flax  by  fire ;  but  such  a  method  ig 
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Strongly  condemned,  as  the  flax  is  always  iqjuied,  ita  oily  por- 
tions being  dried  out  by  fire. 

8.  The  CooBTRAY  Method.— On  the  Continent,  at  Courtray, 
from  which  some  of  the  be^t  flax  is  obtained,  they  practise  a 
method  of  curing  their  flax  which  has  been  adopted  in  Ireland, 
with  much  success,  but  which  involves  more  trouble  than  the 
usual  process.  "  As  soon  as  pulled,  the  flax  is  stooked,  without 
binding  it.  The  hundfuls  are  set  up  resting  against  each  other, 
the  root  ends  spread  out,  and  the  tops  joining  like  the  letter  A, 
forming  stooks  about  eight  feet  long,  with  a  short  strap  keeping 
the  ends  firm.  la  this  way  it  will  resist  wind  and  rain  well,  and 
dry  fast.  In  eight  or  ten  days,  it  may  be  bound  up  in  small 
bundles,  carried  to  the  ripple,  and  steeped ;  or  it  may  be 
stacked  in  the  field  or  put  into  a  bam,  the  seed  to  be  taken  off  at 
leisure,  in  the  winter,  and  the  flax  steeped  in  the  ensuing  spring." 
This  leaves  the  farmer  an  opportunity  of  choosing  the  most 
leisure  and  convenient  season  for  attending  to  his  flax  product. 
It  is  understood  that  flax  improves  in  the  stack  for  two  or  three 
years ;  but  the  danger  of  the  flax  suffering  from  being  put  away, 
in  a  stack,  green,  is  to  be  considered;  and  the  rippling  and 
steeping  it  immediately  after  being  pulled  may  prove  a  considei^ 
able  saving  of  labor  over  that  of  stacking  it  at  first 

9.  Breaking  AND  ScnrcHiNo. — Machines  have  been  invented, 
in  Ireland,  for  breaking  and  scutching,  or  hatchelling,  or  swin- 
gling, as  it  is  called  in  the  United  States,  the  flax  crop.  The 
break  seems  fitted  to  do  its  work  well.  It  is  composed  of  three 
cylindrical  rollers,  grooved  like  the  nuts  of  a  cider-mill,  and  re- 
volving against  each  other.  The  scutching  machine  has  several 
arms  made  to  perform  about  a  hundred  and  eighty  revolutions  in 
a  minute  ;  but  the  objection  to  it  is,  that  it  drives  the  wood  or 
hull  into  the  flax,  and  does  not  leave  it  in  that  clean  and  even 
state  which  is  produced  by  the  hand.  There  can  be  little  doubt 
that  experience  and  ingenuity  will  improve  these,  or  invent 
other  machines,  which  may  prove  more  suitable  to  the  object. 
It  certainly  would  not  be  difficult  to  make  an  improvement  upon 
the  method  of  breaking  flax  practised  in  Ireland  before  the  im- 
proved  machines  came  to  be  invented,  when  it  was  the  custom 


byGoogIc 


to  break  it  with  a  cart-wbeel  upon  the  road,  and  when  they  had 
no  wheel,  "  the  cultivator  would  accost  a  geutleman,  passing  in 
a  gig,  with  a  '  Please  yer  honor,  will  ye  gie  uz  a  rowl  ? ' " 

10.  Uses  ov  the  Seed. —  I  have  already  suggested  the  con- 
elusion  to  which  many  intelligent  fanners  have  arrived,  that  flax 
is  not  a  particularly  exhausting  crop,  when  the  refuse  of  the  crop 
is  relumed  to  the  soil,  and  the  seed  applied  to  the  feeding  of  ani- 
mals. I  saw  very  remarkable  effects  produced  in  a  field  of  oats, 
where  the  water  in  which  the  flax  had  been  steeped  was  applied 
as  a  manure.  In  my  opinion,  no  manure  could  have  been  more 
efficacious ;  and  so  it  has  proved  wherever  it  has  been  tried.  But 
yet  greater  benefits  are  calculated  upon,  to  be  derived  from  the 
seed  when  used  aa  feed  for  fattening  stock,  and  in  their  manure, 
for  enriching  the  land.  One  of  the  most  successful  farmers  I 
have  met  with  on  this  side  of  the  water,  and  one  whose  premises, 
in  every  department,  exhibited  the  strongest  proofs  of  industry, 
skill,  and  intelligence,  —  and  who,  more  than  all  this,  has  risen 
from  the  humble  position  of  a  tenant  farmer,  with  very  small 
means,  to  that  of  an  independent  landholder,  and  has  brought  up 
a  lai^e  family,  and  planted  three  sons,  as  tenant  farmers,  around 
him,  with  ample  capital  to  manage  their  farms,  —  attributed  much 
of  his  successful  husbandry  to  a  very  liberal  supply  of  linseed 
oil  cake  to  his  fatting  cattle  and  sheep.  His  farm  consisted  of 
two  hundred  and  fifty  acres,  and  he  annually  expended  two  hun- 
dred and  twenty-five  pounds,  or  more  than  one  thousand  one 
hundred  dollars,  for  oil  cake.  This  enabled  him  to  turn  ofi*  his 
stock  in  good  condition ;  this  gave  him  ample  means  of  enriching 
his  land ;  and  this  laid  the  foundation  of  some  of  the  best  crops 
grown  in  the  country.  The  opinion  of  an  experimenter  so  ob- 
serving and  successful  must  have  great  weight  in  the  case. 
Many  farmers  consume  fifty  and  one  hundred  tons  per  year,  and 
some,  within  my  knowledge,  to  the  amount  of  two  hundred  tons 
per  year.  Bnt  if  the  linseed  oil  cake  is  valuable,  still  mure  val- 
uable is  the  seed  itself,  from  which  (he  cake  is  formed,  before 
the  oil  is  expressed.  The  seed  is  not  a  new  article  to  be  used  in 
the  feeding  of  stock,  and  its  great  efficacy  in  fattening  both 
cattle  and  sheep,  and  in  increasing  the  secretions  of  milk,  when 
given  to  cows,  I  hare  myself  repeatedly  experienced. 
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11,  Mil  Wahme'b  Method.  —  It  is  not  beat,  howerer,  to  use  it 
in  a  crude  slate,  but  either  to  reduce  it  to  a  rich  jelly  or  mn- 
cilage  by  boiling,  or,  after  having  done  so,  by  the  addition  of 
meal,  to  fonn  it  into  a  rich  paste,  of  which  cattle  soon  become 
very  fond.  Mr.  John  Wame,  of  Trimmingbam,  in  Norfolk  county, 
vhom  I  have  the  pleasure  of  knowing,  a  highly  intelligent  and 
enterprising  farmer,  has  greatly  interested  himself  to  induce  the 
farmers  of  England  to  cultivate  flax  lai^ely,  not  for  the  fibre 
only,  but  -for  the  seed,  as  feed  for  cattle,  and  in  this  way  to 
obtain  the  most  effectual  means  of  enriching  their  land,  and 
thus  save  at  home  some  portion  of  those  immense  sams 
which  are  now  expended  upon  the  importation  of  manures  from 
abroad. 

Having  had  repeated  communications  with  Mr.  Wame,  I  shall 
give  some  account  of  the  management  which  he  pursues  in  the 
use  of  seed  for  fattening.  He  has  sheds  for  bis  stock,  which  be 
divides  into  separate  compartments,  or  stalls,  or,  as  he  calls  them, 
hoxea.  Each  box  is  designed  to  contain  one  fatting  animal.  It 
is  intended'  to  be  about  uine  feet  square,  and  the  earth  is  dug  out 
BO  as  to  form  a  depth  of  about  two  feet  from  the  surface,  walled 
in  with  brick,  and  the  bottom  made  tight.  The  animal  to  be 
fatted  is  placed  in  this  box,  and  copiously  littered  with  straw,  of 
which  an  ample  supply  is  furnished  daily,  that  he  may  have  a 
dry  bed  to  lie  down  upon,  and  that  as  much  of  the  manure  as 
possible  may  be  absorbed  by  the  straw.  The  animal  is  not 
taken  out  of  the  box  during  the  process  of  being  fattened ;  and, 
besides  such  long  feed  as  may  be  given,  he  is  supplied  with  thia 
linseed  paste,  made  after  the  recipe  subjoined. 

"  Compound  for  SAnp.  —  Let  b  quinti^  of  linseed  be  reduced  to  &  fine  mes], 
and  buley  be  paeaed  through  a  cruabing  machiae,  with  smooth  cyliaden. 
Put  a,  hundred  and  Bixty-«igfat  pounds  of  water  into  an  iron  cauldron  i  as  soon  ki 
it  boils.  Dot  befiH«,  stir  in  twen^-one  pounds  of  linseed  meal ;  continue  to  atir  it 
for  about  five  minutea ;  then  let  Bixtr-three  pounds  of  the  crushed  bariej  be 
sfoinliled  upon  the  boiling  mucilage,  and  rapidly  stirred  in.  After  the  whole  has 
been  carerully  incorporated,  the  fire  may  be  suffered  to  go  out  The  mass  will 
continue  to  simmer  until  the  barley  has  absorbed  the  mucilage;  and  the  cotn- 
pound,  when  cold,  may  be  given  to  the  aheep." 

"For  bullocks,  the  same  process  is  to  be  observed;  but  the  barley,  in  this  case, 
most  be  ground  into  fine  meal,  and  the  quantity  of  water  somewhat  reduced.  In 
this  case,  the  fire  must  be  eictinguisbed,  for  the  reason,  that  flattened  bariey  i«- 
qoirea  heat  to  carry  on  abanption,  while  meal  is  sufficiently  cooked  by  inaneiwA. 
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It  maj  be  uked,  Why  ahoiild  not  tha  wmpcmDd  for  ibeep  be  eqoillj  ftd^ited  to 
bullocks  ?  I  iinsweT,''  (be  odds,} "  that  sheep  aie  close,  rnnuoBtiiig  animolB,  uid 
pM9  nothing  undigested,  wliile  with  bullocks,  it  is  iir  otherwise.  On  the  com- 
poatid  belns  removed  into  tubs,  it  mast  be  excluded  flom  tbe  air,  to  prevent  its 
g  rajMid." 


I  hare  given  the  directions  nearly  ia  Mr.  Warne's  own  words  ; 
but  I  see  no  reason  why  the  barley  may  not,  in  both  cases,  be 
at  ouce  reduced  to  meal,  or  why  the  linseed  and  the  grain 
(whether  barley,  rye,  or  maize)  may  not,  in  proper  proportions, 
be  at  first  ground  together,  in  which  case  they  are  likely  to  be 
most  intimately  incorporated  ;  and  the  experienced  manager  will 
himself  soon  be  able  to  determine,  from  his  own  observation,  the 
quantity  of  water  the  meal  will  take  up,  and  form  a  suitable  and 
nutritious  compound,  without  difficulty.  The  points  important 
seem  to  me  to  be,  that  both  seed  and  grain  should  be  ground, 
and  both  sufficiently  cooked.  Mr.  Wame  adds,  in  another  place, 
"  A  bullock  may  be  allowed,  in  general,  to  eat  as  much  cake  in 
a  day  as  he  pleases ;  but  a  nice  regard  must  always  be  had  to 
die  quantity  of  linseed  placed  before  bim,  and  especially  to  the 
oil.  Neither  oil  nor  linseed  should  be  used  in  a  crude  state,  but 
formed  into  mucilage,  by  being  boiled  in  water.  The  seed  must 
first  be  reduced  to  fine  meal ;  one  pound  and  a  half  of  which, 
stirred  into  twelve  pounds  of  water,  while  it  is  boiling,  with  four 
poands  and  a  half  of  barley,  beans,  or  pea  meal,  and  given  to  a 
bullock  of  between  forty  and  fifty  stone,  (fourteen  pounds, )  every 
day,  will,  in  addition  to  Swedish  turnips,  be  quite  sufficient,  or, 
perhaps,  rather  more  than  he  would  be  inclined  to  eat.  This 
small  quantity  of  linseed  will  act  well  on  the  stomach  ;  and  the 
bullocks  will  thrive,  and  fatten,  in  a  degree  that  can  scarcely  be 
credited,  except  by  the  person  who  tries  the  experiment.  The 
quantity  of  seed  may  be  increased,  after  the  animal  has  been  accus- 
tomed to  it  for  some  time,  btit,  I  believe,  to  no  great  extent."  • 

I  place  the  fullest  confidence  in  these  statements  of  Mr.  Warne. 
From  my  own  experience  and  observation,  I  am  convinced  that  no 
more  nutritious  or  fattening  food  can  be  given  to  animals,  (swine 
excepted,  as  it  gives  an  unpleasant  taste  to  the  pork,)  than 
cooked  linseed  or  flaxseed  jelly,  in  certain  proportions;  and  it 
may  be  mixed  with  cut  hay,  or  with  various  other  articles  of 
food,  with  equal  success. 

•  WvDB  on  tbe  FUx  Crap,  and  Un  oT  tbe  Seed,  p.  laa 
VOL.    !(■  ^ 
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One  groat  object  in  Mr.  Warae's  arrangements  is  to  secure  a 
good  supply  of  manure.  The  manure  is  not  removed  until  the 
fatting  of  the  animal  is  completed ;  and  then,  if  sufficient  litter 
has  been  supplied,  it  is  obvious  that  the  manure,  being  protected 
from  the  sun  and  rain,  and  all  its  liquid  portions  being  retained 
and  absorbed  in  the  straw,  must  be  of  the  richest  quality.  Its 
very  superior  efficacy  cannot  be  doubted. 

I  ought  not  to  quit  this  subject  without  reverting  to  some 
statements  respecting  the  effisct  of  flaxseed,  or  rather  the  refuse, 
or  waste,  of  flax,  upon  cows  in  milk.  A  respectable  Irish  farm- 
er testifies  that,  from  one  field  of  ten  acres,  he  had  one  hundred 
and  eighty-flre  bushels  of  bows  for  feeding,  that  is,  seed  in  the 
capsules,  and  other  refuse  from  the  flax.  After  feeding  a  cow, 
which  gave  only  three  quarts  of  milk,  a  short  time,  upon  this 
refuse,  she  soon  increased  her  mitk  to  nine  quarts  per  day. 
Another  farmer  testifies  to  a  similar  fact,  where  a  cow,  which  only 
gave  two  quarts,  was  improved  so  as  to  give  nine ;  and,  upon  dis- 
continuing this  food,  she  went  back  to  four  quarts.  These  in- 
stances, being  well  authenticated,  seem  entitled  to  consideration. 

Many  fanners  in  the  United  States  will,  I  think,  deem  this  sub- 
ject worthy  their  consideration.  The  cultivation  of  flax  has 
been  very  little  extended,  and  within  my  experience  has,  pro- 
portionately with  the  population,  been  lessened.  The  foot  spin- 
ning-wheel of  the  industrious  operative,  formerly  so  pleasing 
an  ornament  at  the  cottage  door,  is  now  to  be  found  only  among 
the  useless  lumber  of  the  garret.  That,  in  the  present  daily  in- 
creasing triumphs  of  machinery,  hand-spinning,  or  house-weaving, 
should  ever  come  back,  it  would  be  quite  idle  to  expect.  Habits 
and  practices  much  less  useful,  and  much  less  desirable,  may  take 
their  place ;  but  1  should  certainly  be  glad  to  see  an  increased 
use  of  linen  fabrics,  on  the  ground  both  of  comfort  and  durability. 

12.  AvERAoe  Peoddce,  and  Uses  or  the  Pboducb.  —  The 
average  yield  of  a  well-cultivated  crop  of  flax  ranges  between 
five  hundred  and  six  hundred  pounds  ;  and  the  quantity  of  seed 
to  an  acre  may  be  about  fifteen  bushels.  The  chafl*  and  light 
seed  are  saved  by  some,  and  when  cooked  are  deemed  valuable 
food  for  stock. 

In  the  reports  of  the  Irish  Society  for  the  Growth  of  Flax  in 
Ireland,  a  statement  is  given  of  the  application  of  the  produce 
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}  of  three  acres  of  flai,  the  purposes  for  which  it  is  used,  the  pro> 
cesses  through  vbich  it  passes,  and  the  amount  of  useful  and 
profitable  labor  which  it  puts  in  motion,  vhich  I  think  cannot  fail 
to  interest  mjr  readers. 

"Produceofthree  Acres  of  Flax.  — 100  stones,  at  168.,  =  £76, 
each  stone  calculated  to  produce  5}  lbs.  of  dressed  flax,  —  in  all 
550  lbs., — spun  to  30  hanks  to  the  lb.  will  produce  16,500 
hanks.  About  158  females  will  be  employed  twelve  months  in 
spinning,  at  the  rate  of  two  hanks  per  week,  (sixteen  working 
dafs;)  wages  for  spinning  each  hank,  about  la.  8d.  or  nearljr 
7  d.  per  diem  for  each  spinner.  This  quantity  of  yam  would 
make  310  webs  of  cambric  pocket-handkerchiefs,  each  web  con- 
taining five  dozen.  About  16  wearers  would  be  twelve  months 
weaving  this  qaantity,  allowing  each  man  a  month  for  each  web 
f  17i  weavers  exactly  ;)  wages  per  web,  £2,  or  from  9s.  6d.  to 
10  s.  a  man,  per  week.  About  40  females  would  be  employed 
twelve  months  in  needlework,  (hemstitch  or  veining;)  each 
could  do  one  handkerchief  on  each  working  day ;  wages,  8  s.  per 
dozen,  or  6d  per  day.  The  goods,  when  finished,  would  be 
worth  £2  10  s.  per  dozen. 

"  168  spinners,  12  months,  or  S2  weeks,  at  about 

3s.  4d.  per  week £1,369     6     8 

18  weavers,   12  months,   210   webs,   at  £2 

per  web 420     0     0 

40  needlewomen,  52  weeks,  1,050  dozen  hand- 
kerchiefs, at  8  s.  per  dozen, 420    0    0 

216  persons  employed.        Cost  of  labor, .     .    £2,209    6    8 
Cost  of  flax,    ...       75     0     0 
Profit,     ....     .     340  13     4 
Value  of  1,050  dozen  handkerchiefs,  at  £2  10  s. 

per  dozen £2,625    0    0 


«VIir.  — UVE  STOCK. 

I  come  now  to  speak  of  one  of  the  most  important  topics  con- 
nected with  British  agricultural  improvement  —  the  live  stock 
of  the  country.    Among  the  conflicting  opinions  and  estimates 
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which  preTai],  both  in  thia  country  and  the  United  States,  ia 
respect  to  different  breeds,  my  judgment  may  be  viewed  vith 
jealouBy  and  suspicion,  and  I  may  have  to  encounter  lierce  preju- 
dices, on  the  part  of  breeders  and  speculators.  My  opinion  will 
be  given  without  any  pecuniary  bias  whatever ;  and  I  beg  my 
friends  will,  in  any  event,  regard  it  as  that  of  an  humble  indi- 
vidual, making  no  pretensions  to  infallibility  of  judgment,  and 
anxious  ouly  to  give  the  result  of  bis  various  inquiries  and  ob- 
servations, in  as  impartial  and  simple  a  form  as  possible. 

Two  things  impress  strongly  the  mind  of  an  observing  trav- 
eller, in  this  matter  J — the  first,  the  variety  of  distinct  breeds 
which  present  themselves ;  and  second,  the  perfection  to  which 
individu^s,  and  large  numbers  of  each  of  these  breeds,  are  car- 
ried. Different  localities  in  the  kingdom  have  their  favorite  breeds, 
are  tenacious  of  their  peculiar  merits,  and  are  sure  to  prefer  them 
above  all  others ;  and,  at  the  same  time,  the  pains  and  expense, 
which  are  bestowed  upon  their  improvement,  have  been  rewarded 
by  many  examples,  in  most  of  the  breeds,  of  what  may  be  called 
the  perfection  of  form,  and  the  highest  degree  of  fatness — a 
degree  of  fatness  traasceoding  the  most  stimulated  appetites  of 
epicurism,  and  verging,  in  some  cases,  almost  to  di^ust. 

The  science,  or,  perhaps,  it  may  be  called  the  art  of  breeding, 
has  been  greatly  studied.  But  notwithstanding  the  success 
which  has  attended  it,  especially  with  some  men,  yet,  as  in  respect 
to  most  recondite  subjects  in  nature  to  which  the  hunum  mind 
has  applied  itself,  there  remains  a  great  deal  to  be  understood 
and  explained ;  and  we,  as  yet,  have  only  passed  the  first  steps 
on  the  threshold.  The  evidence  of  this  is  found  in  the  fact, 
that  the  great  question  of  the  propriety  of  breeding  in  and  in, 
or  of  propagating  within  certain  lines  of  affinity,  is  still  a  mooted 
question.  High  authorities  ue  quoted  on  both  sides.  Indeed,  it 
must  be  obvious,  that  unless  we  suppose  several  distinct  individ- 
uals of  the  same  race,  wholly  independent  of  each  other,  to  have 
existed  at  the  same  time,  and  to  have  been  the  foundation  of  so 
many  distinct  families,  there  must  exist,  among  the  animals  of  the 
same  race,  an  inextinguishable  relation  of  affinity  by  blood.  The 
whole  object  of  the  famous  Herd  Book  is,  indeed,  to  trace  back 
all  these  diverging  streams  to  a  single  foimtain,  and  thus,  by  an 
uninterrupted  descent,  to  demonstrate  the  purity  of  the  blood. 
But  our  ignorance,  and  the  consequent  limitation  of  butnaa 
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power,  are  evinced  by  other  facta.  Although  there  are  frequent 
approaches  to  excellence,  yet  no  human  sagacity  can  command 
results.  Animals  of  the  same  family  often  differ  essentially 
among  themselves.  Pigs  of  the  same  litter  seldom  £ail  to  present 
a  variety ;  and  twin  aoimals  ace  frequently  marked  by  peculiar  and 
striking  distinctions  from  each  other.  The  famous  bull  Comet 
is  still  considered  as  the  unrivalled  paragon  of  excellence ;  the 
celebrated  Durham  ox  remains  without  a  successful  competitor  ; 
and  the  brothers  and  sisters  of  the  well-known  Charlemont  ox, 
shown  in  various  parts  of  the  United  States,  and  afterwards  re- 
ceived in  England  as  an  animcd  of  most  extraordinary  size  and  fat- 
ness, were  none  of  them  remarkable  for  any  peculiar  excellence. 
This  was  strongly  evinced  at  a  recent  letting  of  rams,  or  tupt, 
as  they  are  here  designated,  which  I  attended,  at  the  residence 
of  one  of  the  best  farmers,  and  one  of  the  most  eminent  breeders 
of  Southdown  sheep,  in  the  kingdom,  Mr.  Jonas  Webb,  of  Ba- 
braham,>in  Cambridgeshire.  Here  were  exhibited  one  hundred 
and  seventy-seven  animals  of  the  finest  description,  bred  with  all 
the  care  which  it  aeems  possible  to  exercise,  and  with  all  the 
skill  which  great  acuteaess  of  judgment  and  long  experience 
could  give.  Yet  the  differences  among  these  animals,  in  form, 
symmetry,  size,  quantity  and  quality  of  wool,  were  so  great, 
that  while  the  services  of  some  of  them,  for  a  season,  were  rated 
at  five  guineas,  those  of  others  readily  commanded  fifty  guineas. 
But  although  human  sagacity  and  power  can  command  no 
more,  it  should  be  matter  of  grateful  surprise  that  so  much  is 
within  their  reach.  The  great  law  that  tike  [voduces  like, 
though  it  may  not  be  invariable,  is,  comparatively,  of  universal 
operation.  Good  qualities  are  propagated  by  the  union  of  ani- 
mals possessing  good  qualities ;  and  defects,  and  faults,  and 
infirmities,  are,  in  like  manner,  extended  and  aggravated.  The 
application  of  this  principle,  or  physical  law,  has,  in  this  country, 
been  most  marked  in  its  results.  From  all  that  I  have  seen, 
there  seems  to  me  reason  to  doubt  the  power  of  any  man  to 
|Ht)duce  what  may  be  called  an  entirely  new  breed,  or  to  do  any 
thing  mora  than,  by  his  skill,  to  modify  or  improve  such  as  al- 
ready exist.  This,  however,  is  often  done  in  a  most  remarkable 
manner.  The  old  proverb  certainly  holds  true,  that  "  a  good 
cow  may  have  a  bad  calf;  "  but  then  it  is  much  more  likely  that 
she  will  have  a  good  one,  than  that  a  bad  cow  will  have  a  good 
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calf.  The  confidence  with  which  some  persona  speak  of  what 
can  be  done,  and  what  they  can  do,  is  often  excessive ;  but  what 
haa  been  accomplished  by  selection,  by  crossing,  and  by  the 
conjunction  of  peculiar  properties,  is  surprising.  There  seems  a 
limit,  beyond  which,  perhaps,  no  person  can  go.  The  particular 
breed  may  be  altered  and  improved,  but  an  entirely  new  breed 
cannot  be  produced  ;  and,  iti  every  departure  from  the  original, 
there  is  a  constant  tendency  to  revert  back  to  it.  The  stock  of 
the  improved  Durham  cattle  seems  to  establish  this  point.  If  we 
have  the  true  history  of  it,  it  is  the  result  of  a  cross  of  a  Tees- 
water  bull  with  a  Galloway  cow.  The  Teeswater  or  Yorkshire 
stock  are  a  lai^e  and  coarse-boned  animal ;  the  object  of  this 
cross  was  to  get  a  smaller  bone  and  greater  compactness.  By  at- 
tempting to  carry  this  improvement,  if  I  may  so  say,  still  further, 
by  breeding  continually  in  and  in,  —  that  is,  with  the  members 
of  the  same  family,  in  a  close  degree  of  affinity,  —  the  power 
of  continuing  the  species  seems  to  become  extinct ;  at  least,  it  ap- 
proximates to  such  a  result ;  the  race  becomes  deteriorated.  On 
the  other  hand,  by  wholly  neglecting  all  selection,  and  without 
an  occasional  good  cross  with  an  animal  of  some  foreign  blood, 
there  appears  a  tendency  to  go  back  to  the  large-boned,  long- 
legged  animal,  from  which  the  improvement  began.  One  point 
seems  admitted,  that,  since  the  days  of  Mr.  C.  Colling,  the  great 
founder  of  what  is  called  the  improved  skort  korm,  though 
the  race  has  become  diffused  to  an  extraordinary  extent,  and 
multitudes  of  fine  animals  are  now  produced  where  then  there 
were  few,  yet  no  higher  excellence  has  been  reached  than  that 
to  which  he  attained.  The  greatest  stress  is  every  where  laid 
upon  purity  of  blood ;  and  yet  it  is  rather  an  anomalous  fact,  in 
this  case,  that  Mr.  Colling's  famous  stock  was  the  result  of  a 
cross  between  a  Teeswater  bull  and  a  Galloway  cow ;  that  some 
of  the  best  animals  in  the  country,  for  size,  and  fatness,  and 
milk,  hare  been  the  progeny  of  a  first  cross  with  a  different 
breed ;  and  that  an  extreme  limitation,  in  breeding,  to  the  same 
fiunily  has  been  almost  invariably  followed  by  the  deterioration 
of  the  stock.  "  There  are  several  instances  of  superior  animals 
bred  in  the  closest  affinity  ;  whilst,  in  a  very  great  majority  of 
cases,  the  failure  has  been  excessive  and  lamentable.  It  was  no- 
torious that  the  stock  got  by  Comet  out  of  cows  that  were  stran- 
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gers  in  blood,  vere  far  superior  to  those  from  cows  more  nearlf 
akin.  Mr.  Mason,  of  Chilton,  commenced  breeding  short  horns 
from  the  same  parents  as  Mr.  C.  Colling,  and,  for  a  certain  period, 
pursued  it  very  successfully ;  but,  being  deprived  of  the  privilege 
of  sending  his  cows  to  the  Ketton  (Durham)  bulls,  he  was  coo- 
strained  to  use  those  of  his  own  breeding ;  and  the  losses  he  sus- 
tained, io  his  young  stock,  were  so  great  that,  at  one  time,  his 
Aov  cows  were  reduced  to  four ;  but  by  using  the  bull  Jupiter, 
whose  affinity  of  blood  was  supposed  to  be  remote,  he  again  be- 
came a  successful  breeder."  *  It  would  be  contrary  to  all  observa- 
tion and  experience,  to  deny  the  exclusive  merits  of  different 
tweeds,  and  the  tendency  of  all  animals  to  propagate  their  like  ; 
bat  it  would  be  equally  so,  to  deny  that  extreme  results  often 
contradict  our  expectations,  and  that  both  science  and  observa- 
tion are,  occasionally,  at  a  loss  to  determine  the  influences  by 
which  these  irregularities  are  brought  about,  or  by  what  means 
they  may  be  controlled. 

In  treating  of  the  live  stock  of  Great  Britain,  it  is  obvious, 
that  my  remarks  must  be  brief  and  desultory,  upon  a  subject  on 
which  many  volumes  hare  been,  and  still  may  be,  written.   . 

1.  HoRSKs.  —  Among  the  most  improved  animals  in  the  king- 
dom, horses  take  a  prominent  place ;  and  a  circumstance  of  dif- 
ference, in  this  matter,  between  England  and  the  United  States, 
which  strikes  one  at  first  sight,  may  be  called  the  division  of 
labor  among  the  horses.  The  American  horse,  in  most  of  the 
states,  is,  generally,  a  horse  of  all  work.  Here,  the  horses  are 
bred  and  trained  for,  and  exclusively  confined  to,  particular  de- 
paitmenis  —  sporting,  pleasure,  travelling,  draught  or  agricultural 
labor ;  and  nothing  is  more  rare,  than  the  transfer  of  the  animal 
from  one  department  to  the  other.  So  we  find  the  race-horse, 
the  hunter,  the  carriage-horse,  the  draught-horse,  the  roadster, 
the  saddle-horse,  the  pony  for  children  and  ladies,  the  general 
hack,  and  the  farm-horse.  This  comes  of  the  immense  wealth 
of  the  people,  and  is  adapted  to  give  them  the  best  advantages 
of  each  kind.  It  may  surprise  some  of  my  friends,  to  tell  them, 
that  I  have  more  than  once  found  forty  hunting  horses  in  one 


■  Ob  Sbort  Honi  Cattla,  by  L  Wngfat    JonmtJ  of  R(7«t  Agricultunl  Societf , 
vdLtu.  pL  1. 
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gentleman's  stable,  for  himself  and  his  huntsmen;  and  in  one 
instance^  I  found  a  slud  of  eighty  horses,  of  different  kiuds,  ex- 
clusive of  the  faim-horses.  The  perfection  to  which  these  ani- 
mals have  been  brought,  the  condition  in  which  they  are  kept, 
the  tenderness,  and  kindness,  and  care,  with  which  they  are 
treated,  and  the  admirable  manner  in  which  they  are  groomed, 
are  circumstances,  here,  all  over  the  country,  in  the  highest  de- 
gree worthy  of  remark.  I  have  already  referred  to  them.  Their 
hours  of  rest,  of  feeding,  and  labor,  are  observed  with  Btrkt- 
□ess ;  their  stables  are  spacious,  lofty,  well-ventilated,  and 
adapted  to  preserve,  as  far  as  may  be,  an  equable  temperature ; 
they  are  carefully  bedded,  and  cleanly  littered,  and  whatever 
would  be  offensive,  at  once  removed  ;  they  are  thoroughly  cur- 
ried, and  brushed,  and  a  horse  brought  into  the  suble,  in  a  state 
of  perspiration,  is  never  left  until  he  is  completely  dried  by  rub- 
bing ;  nor,  in  any  case,  have  I  seen  a  horse  left  to  stand  still,  ex- 
posed to  a  cold  draught  of  air.  The  treatment  of  them  is  most 
exemplary  and  creditable  ;  and  is  no  more  than  just  to  animals, 
incapable  of  taking  care  of  themselves,  to  whom  we  are  indebted 
for  so  much  of  pleasure,  and  so  much  of  profit.  At  the  house 
of  an  eminent  nobleman,  whose  hospitality  I  enjoyed,  it  was  the 
invariable  custom  of  the  family,  —  ladies  and  guests,  as  well  as 
the  master,  —  about  nine  o'clock  in  the  evening,  to  go,  by  a  covered 
passage,  into  the  stables,  where  thirty  horses  were  kept,  to  see 
that  the  grooms  and  ostlers  were  at  their  post,  that  the  horses 
were  well,  and  cared  for,  and  the  stable  in  good  order.  Nothing 
could  exceed  the  cleanliness  and  order  in  which  every  thing  ap- 
peared. At  one  of  the  principal  breweries  in  London,  where 
forty  of  the  largest  size  dray-horses  are  kept,  the  manager  in- 
formed me  that,  after  six  years  hard  service,  the  horses  receive 
their  freedom,  are  sent  into  the  country,  exempted  from  all  labor, 
and  kindly  cared  for  during  the  rest  of  their  lives.  I  confess,  in 
observing  these  kind  provisions,  and  this  extraordinary  care,  I 
have  not  been  able  to  suppress  the  wish,  that  many  of  the  bipeds, 
who  share  with  these  animals  in  the  labor  of  the  field,  —  not  ud- 
frequently  performing  the  hardest  part  of  it,  —  could  experience, 
in  their  own  persons,  an  equal  care,  and  find  in  their  cottages,  on 
their  return  from  a  hard  day's  work,  even  a  moiety  of  the  com- 
forts with  which  the  stables  of  their  co-laborers  are  provided.  It 
would  be  doing  great  ii^ustice,  to  say  that  this  is  not  oflen  done 
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by  many  persons,  wbo  hare  no  greater  pleafiure  than  in  provid- 
ing for  the  comfort  and  welfare  of  their  depeodants.  It  ia  only 
to  be  regretted  that  the  practice  is  not  universal.* 

In  the  breweries  in  Loudon,  and  in  the  drays  in  the  cities, 
horses  of  an  enormous  size  are  employed  ;  and  the  same  kind  of 
horses  are  employed  on  many  of  the  farms.  The  weight  of  one 
of  them,  ascertained  in  ray  presence,  exceeded  seventeen  hundred 
pounds ;  and  he  was  by  no  means  extraordinary  for  size.  I  do 
not  desire  to  see  such  horses  introduced  among  the  farmers  of 
the  United  States.  Their  motion  is  slow  and  clumsy,  and  their 
keep  expensive.  In  cities,  where  the  vehicles  are  heavy, 
and  the  burdens  of  coal,  and  beer,  and  other  goods,  very  great, 
they  are  well  suited  to  the  service  for  which  they  are  used. 
As  far  as  proportion,  color,  and  action,  are  concerned,  they  are, 
certainly,  magnificent  animals.  With  many  farmers,  these  horses 
are  raised,  not  as  being  preferred  for  farm  labor,  but  for  sale  in 
the  cities ;  and,  after  being  broken  to  service  on  the  farm,  are,  at 
a  proper  age,  sent  to  market. 

But  the  horse  best  adapted  to  agricultural  purposes  is  of  a 
smaller  size,  a  compact  form,  short,  strong,  and  muscular  limbs, 
full-breasted,  and  with  round  buttocks,  of  which  a  favorable 
representation  may  be  found  in  the  plate  accompanying  my  first 
report.  There  are  three  breeds  of  horses  in  the  kingdom, 
distinguished  for  their  valuable  properties  as  farm-horses ;  — 
these  are  the  Cleveland  Bay,  a  horse  of  great  strength,  and  good 
size  aod  figure ;  the  Suffolk  Punch,  a  lai^e  and  serviceable 
horse  ;  and  especially  the  Clydesdale  horse,  almost  exclusively 

*  No  penon  can  havo  pused  through  the  highly-improved  territory  of  the 
Duke  of  Buccleuch,  in  Dumfriesahire,  which  the  public  road  traTerses  for  mora 
th&n  twenty  miles,  and  obaerred  the  clean  and  comfortable  cottagei  of  the  la- 
borers, which  constantly  meet  the  eye ;  nor  have  Been  the  alinost  luxurious  pro- 
viaion  made  by  the  Duke  of  Devonshire  for  hif  dependants,  in  his  |nctuiesqne 
villaf^  of  Bdensor ;  nor  the  humane  provision  made  by  the  late  Lord  Leicester 
fiir  hi>  a^d  and  decayed  laboiers^  at  Holkham ;  nor  have  witnessed  the  extraor- 
dinary and  beneficent  exertions  of  Lady  Noel  Byron,  by  aUotments,  loan,  and 
benefit  societies,  and  industrial  schools,  for  the  comfott,  instnictioo,  and  improve- 
ment of  her  dependants,  and  the  poor;  nor  the  beneGcent  and  parental  conduct 
of  many,  nuay  others,  to  whom  the  strong  and  nnaSected  attachment  of  their 
kliOTers  and  dependants  eviocea  the  deepest  sense  of  kindness,  but  whose  names 
it  might  seem  iovidioui  to  mention,  —  without  a  giateflil  acknowledgment  of  the 
goodniiass  of  Heaven,  in  making  minds  so  just  and  generous  the  almonen  of  its 
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preferred  among  the  excellent  fanners  of  Scotland,  particularly 
in  the  Lothians.  I  hare  seen  nothing  superior,  in  my  humble 
judgment,  to  the  last  horse,  for  farm  labor,  combining  good  size, 
with  compactness,  strength,  and  action.  In  Ayrshire,  the  fai- 
merS)  being  of  an  opinion  that  their  fine  breed  of  horses  was 
deteriorating,  recently  imported  a  stallion  from  Plaodera.  This 
horse  was  a  model  of  compactness,  and  strength.  He  was  fifteen 
and  a  half  hands  high ;  his  girth,  behmd  his  shoulders,  was  seven 
feet,  four  inches,  and  seveiity-fire  inches  round  his  neck,  at  the 
base ;  he  was  twelve  years  old,  and  cost  sixty  guineas,  in 
Flanders. 

The  farm-horses,  in  ploughing,  are  never  worked  more  than 
eight  hours  a  day.  The  ploughman  feeds  and  cleans  them  at 
four  o'clock  in  the  morning.  They  ate  harnessed,  and  the 
plough  started,  at  six  o'clock.  They  are  brought  to  the  stable 
again  at  two  o'clock,  and  fed,  and  thoroughly  groomed,  curried, 
cleaned,  bedded,  &c.,  and  left  for  the  night,  at  dark.  The  feed 
is  almost  always  cut  for  them,  or  if  given  long,  given  in  small 
quantities ;  and  the  oats  and  beans  are  crushed.  On  one  farm, 
the  allowance  for  a  farm-horse  of  the  largest  size  was,  two 
bushels  of  oats,  and  one  peck  of  beans,  and  two  trusses  of  hay, 
(fifty-six  pounds  each,)  per  week,  in  winter ;  in  summer,  green 
feed,  vetches,  clover,  or  rye  grass,  was  substituted  for  the  hay. 
The  general  allowance  is  a  peck  of  grain,  half  oats  and  half 
beims,  and  from  fourteen  to  sixteen  pounds  of  hay,  per  day. 
The  army  allowance  for  a  horse  is  fourteen  pounds  of  hay,  ten 
pounds  of  oats,  and  seven  pounds  of  straw,  per  day ;  "  with  hard 
work,  less  hay,  and  more  corn  ;  with  little  work,  less  com  and 
more  hay."  The  horses  belonging  to  the  Q,neen'8  Guards, 
which  are  often  to  be  seen  in  the  streets  of  London,  and  always 
on  state  occasions,  are  beautiful  animals,  and  subjects  of  univet^ 
sal  admiration.  They  are  of  a  black  color,  and  bred,  I  believe, 
on  the  continent,  purposely  for  the  army. 

The  general  rule  is,  to  keep,  on  arable  farms,  a  pair  of  horses 
for  every  forty  acres ;  in  some  cases,  the  proportion  of  land  to 
the  team  is  larger.  One  of  the  best  fanners  in  Scotland  allows 
seven  horses  for  two  hundred  acres.  H^  land  is  accessible,  and 
extremely  favorable  for  all  farming  operations.  The  cost  of 
keeping  a  working  horse  (exclusive  of  interest  or  deterioration)  he 
estimates  at  twentv-five  pounds,  or  more  than  one  htmdred  and 
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twenty  dollars,  per  year.  These  expenses  all  have  reference  to 
the  local  prices  of  ^ricultural  produce ;  and  I  give  them  rather 
as  matters  of  curiosity,  than  of  direct  utility  to  my  American 
readers.  The  amonnt  of  ploughing  for  a  day's  work  is  an  acre 
of  land,  but,  in  aome  cases,  an  acre  and  a  half.  One  farmer 
speaks  of  ploughing,  usually,  seven  acres  in  a  week,  with  one  pair 
of  horses.  The  furrow  slice  varies  from  eight  to  eleven  inches, 
and  the  distance  travelled,  in  such  case,  is  from  twelve  to  six- 
teen miles  a  day.  It  does  not  lie  within  my  province  to  speak 
of  other  horses  than  those  employed  in  agricultural  labor. 

Oxen  are  employed  for  farm  labor  to  a  small  estent,  and  in 
few  counties.  On  Lord  Leicester's  farm,  at  Holkham,  so  much 
and  so  long  celebrated,  they  are  used  and  worked  in  leather  har- 
nesses ;  and  in  some  places,  I  have  seen  them  worked  singly  in 
harness.  The  general  impression  is,  that  they  will  not  do  so 
innch  work  as  horses,  are  not  so  easily  trained,  and  are  more 
expensive  to  keep ;  every  one  of  which  positions  is,  in  my  opin- 
ion and  experience,  erroneous.  I  believe  these  opinions  arise  out 
of  an  entire  ignorance  of  the  training  of  oxen.  Nothing  can  be 
more  awkward  than  the  management  of  them,  which  I  have 
seen  here.  As  they  are  managed  and  trained  In  the  best  parts 
of  New  EIngland,  their  docility  is  perfect ;  working  without  a 
driver,  in  the  ploughfield,  as  well  as  with  one ;  performing  as 
much  work  as  a  pair  of  horses,  and  performing  it  as  well ;  cost- 
ing comparatively  nothing  for  harness,  since  a  wooden  yoke  and 
bows,  and  iron  chains,  which  will  last  for  years,  are  all  that  are 
required  ;  when  well  cared  for  until  six  years  old,  paying,  by  their 
growth,  for  the  feed  which  they  consume ;  and,  when  kept  in 
good  condition,  as  they  always  should  be,  if  ruined  for  work  by 
any  injury,  or  if  at  an  age  to  be  turned  off  for  beef,  exposing 
their  owner  to  no  loss.  In  every  thing  but  road  work,  I  am 
quite  satisfied  that  a  pair  of  well-trained  oxen  will  perform 
as  much  work  as  a  pair  of  horses,  and  at  a  much  less  expense. 
This  was  the  opinion  of  an  English  ploughman,  who  lived 
some  time  in  ray  service,  and  worked  wholly  with  oxen.  He 
had,  before  this,  been  used  to  horses,  and  a  more  skilful  ploi^h- 
man  I  have  never  seen  on  either  side  of  the  water.  The  use 
of  oxen  has  become  much  less  common  than  before  the  intro- 
duction of  the  improved  breeds  of  cattle,  which  are  now  brought 
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SO  eady  to  maturity.  Formerly,  it  was  not  the  custom  to  send 
ozflu  to  market,  before  five  years  old ;  dow  the  Durham  stock, 
and  others,  go  at  eighteen  months  to  three  years  old.  Under  this 
anangemeot,  there  is  no  opportunity  to  get  any  work  out  of 
them. 

The  Scotch  plough  with  two  horses  abreast,  and  seldom  use 
more  than  two.  In  many  parts  of  England,  horses  are  worked 
tandtm ;  and  I  have  sometimes  seen  five  and  six,  at  length,  to  a 
single  plough.  This  is  certainly  excessive,  and  the  turnings,  ia 
such  case,  most  inconvenient ;  but  the  motive  for  putting  the 
horses  at  length  is,  that,  where  Uie  land  is  heavy,  it  may  not  be 
trodden  hard. 

2.  Neit  CiTTLE.  —  There  are  several  distinct  breeds  in  Great 
Britain,  of  which  I  shall  not  undertake  to  give  a  description  in 
full.  Such  descriptions  already  fill  volumes.  The  principal 
breeds  which  have  fallen  under  my  notice  are  the  improved  short 
horns,  the  Hereford,  the  North  and  South  Devon,  the  Stafford- 
shire long  horns,  the  Ayrshire,  the  polled  Aberdeenshire  or  Gallo 
way,  the  Kyloes,  or  West  Highlanders,  and  the  Kerry.  There 
are  other  breeds,  luid  animals  of  every  cross,  variety,  and  mixture. 
It  would  seem  that  nothing  can  exceed  the  perfection  to  which 
many  of  the  individuals  of  each  of  these  breeds  are  brought. 
At  the  Christmas  show  of  the  Smithfield  Club,  they  appear  in  ele- 
phantine proportions,  like  so  many  moving  masses  of  fat.  As  I 
have  already  observed,  the  different  breeds  have  their  exclusive 
partisans.  That  excellent  friend  of  agriculture,  the  late  Lord 
Spencer,  was  the  great  patron  of  the  improved  short  horns ;  yet 
he  kept  the  Aldeniey  to  supply  butter,  and  the  West  Highlanders 
to  furnish  meat,  for  his  own  table.  The  late  Lord  Leicester,  so 
many  years  at  the  head  of  the  English  farmers,  preferred  the 
North  Devon.  The  Duke  of  Bedford,  eminent  for  his  agrieul- 
tural  improvements,  and  for,  perhaps,  one  of  the  most  com^Jeie 
agricultural  establishments  in  the  world,  prefers  the  Herefords ; 
and  so  with  Mr.  John  Hudson,  of  Castle  Acre,  in  Norfolk,  whose 
agricultural  authority  is  of  the  highest  character.  The  farmere 
who  are  fatteners  of  stock  are  always  anxious  to  purchase  the 
Scots  or  West  Highland  cattle,  as  being  always  sure  of  a  market 
and  of  returning  a  fair  profit. 
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(1.)  The  Improved  Short  Horns.  —  The  improved  short  horns 
are  a  singularly  beautiful  breed  of  animals,  and,  it  vill  be  admit- 
ted, are  the  most  popular  breed  in  Great  Britain.  Id  perfection, 
they  are  of  lai^e  weight,  fine-boned,  come  to  maturity  early, 
exhibit  great  proof  upon  being  killed,  and  although  they  are 
admitted  to  be  great  consumers,  and  require  very  high  feeding, 
they  are  considered  a  very  profitable  stock  for  the  farmer.  They 
are,  it  is  said,  originally  of  the  Teeswater  breed,  imported  from 
Holland,  but  greatly  improved  by  selection  and  crossing.  That 
an  individual,  in  his  lifetime,  should  effect  such  improvements,  as 
all  admit  Mr.  Colling,  the  reputed  founder  of  the  breed,  did,  and 
derive  immense  profits  from  his  enterprise,  is  a  fact  full  of  en- 
couragement. They  are  commonly  brought  to  market  before 
three  years  old,  and  often  at  eighteen  mouths.  The  calves 
often  run  with  the  cow  six  months,  and  are  frequently  fed  with 
artificial  food  from  the  timc'they  can  be  made  to  take  it  until 
they  are  sent  to  the  butcher.  The  best  of  these  animals,  how- 
ever, have  a  strong  natural  tendency  to  keep  fat ;  but  they  are 
not  suited  to  a  short  pasture,  or  a  scanty  manger.  It  is  not  in- 
variable, that  animals  consume  in  proportion  to  their  size  ;  bat  it 
can  hardly  be  questioned,  that  there  is  ordinarily  some  relation 
between  the  size  and  the  proportion  of  food  required.  It  will, 
I  think,  not  be  denied  that  they  are  great  consumers.  An  intel- 
ligent herdsman,  who  had  been  accustomed  to  the  feeding  of 
fattening  animals  for  eighteen  years,  and,  with  respect  to  whose 
judgment,  I  know  of  no  private  interest  to  affect  it,  gave  it  to 
.me,  as  his  decided  experience,  that  the  short  horns  require  a  third 
more  food  than  the  Herefords.  This  judgment  roust  go  for 
what  it  is  worth. 

The  high-bred  animals  are  not  remarkable  for  their  milking 
properties.  There  are  exceptions,  but  most  of  these  animals  are 
inferior  in  the  quantity  and  quality  of  the  milk ;  though  there 
can  be  no  doubt  that  both  quantity  and  quality  will  be  affected 
by  the  kind  of  feed  supplied  them.  Individuals  of  rare  excel- 
lence, in  this  respect,  may  be  selected  from  among  them ;  but  the 
extraordinary  accounts  which  are  sometimes  given  of  whole 
herds  or  families,  must  he  received  with  a  degree  of  distrust. 
The  finest  herd  of  short  horns  which  met  my  observation  — 
though  it  m[ist  be  remembered  that,  if  I  have  seen  many,  they  are 
TOi.  II.  27 
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but  few  compared  with  the  whole  number  to  be  seen  —  I  found 
m  Lincolnshire,  in  the  possession  of  one  of  the  best  farmers  in 
England,  a  tenant  of  Lord  Yatborough.  They  were  not  in  the 
Herd  Book,  but  had  been  in  possession  of  the  family  more  than 
fifty  years.  A  superior  lot  of  cows,  in  appearance  and  condition, 
I  never  saw,  nor  expect  to  see;  bnt  they  were  not  distinguished 
for  their  milking  properties.  The  property  to  take  on  fat  is  con- 
sidered inconsistent  with  that  of  large  secretions  of  milk.  This 
is  not  without  exceptions  within  my  own  knowledge,  but  is 
geuer^ly  true.  I  shall  recur  again  to  the  milking  properties  of 
the  short  horns.  The  beef  of  the  short  horns,  though  good,  is 
not  considered  of  the  highest  quality.  This  may  be  partly  as- 
cribed to  the  early  age  at  which  they  are  killed.  It  is  beliered, 
however,  that  few  animals,  under  proper  management,  pay  better 
for  the  care  bestowed  upon  them ;  and  although  the  prices  of 
the  present  day  are  small  compared  with  what  they  were  at  one 
time,  this  may  be  traced  to  various  causes,  not  implying  a  les- 
sening of  public  esteem  for  the  breed.  The  breed,  for  instance, 
is  greatly  extended,  and  good  animals  are  not  difficult  to  be 
procured.  The  prices  formerly  given  were  much  too  high, 
owing  to  the  smtdl  number  of  animals  to  be  had,  and  the  much 
higher  comparative  prices  of  all  agricultural  products,  at  that 
time.  For  labor,  as  far  as  my  observation  goes,  they  are  not 
used  at  all. 

(3.)  Hereforda.  —  The  great  competing  breed  with  the  short 
horns  are  the  Herefords,  which,  excepting  in  Herefordshire  and  • 
the  neighborhood,  are  not  so  widely  spread  as  the  short  horns. 
It  would  be  difficult  to  adjust  the  rival  claims  between  these  two 
great  breeds.  The  Hereford  cattle  are  exceedingly  neat  in  their 
limbs  and  form,  and  of  good  size.  At  the  show  of  the  Smith- 
field  Club,  held  at  Christmas,  the  highest  prices  appear  to  alter- 
nate between  the  short  homs'and  the  Herefords.  Under  proper 
treatment,  they  may  be  brought  to  as  early  matnrity  as  the  short 
horns.  1  think  I  have  never  seen  so  fat  animals  as  some  Here- 
fords ;  but  the  fat  is  not  ao  evenly  diffused  as  in  the  short  horns, 
and  seems  laid  on  in  large  lumps  and  patches,  which  is  an  ob- 
jectionable circumstance.  They  are  not  so  great  consumers  as 
the  short  homs,  and  their  thrift  is  remarkable.     Some  farmers  in 
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Ei^land  yieiJer  them,  as  fatting  beasts,  to  the  short  boms.*  Th^ 
loafbeiaere  prejudice,  —  for  what  class  of  men,  and,  in  respect  to 
many  subjects,  what  men  are  free  bom  prejudices  ?  My  observa- 
tion iocUnes  me  to  the  belief,  that,  in  equal  aumbers,  there  are  as 
many  good  Uerefords  as  short  horns ;  and  the  thiiftiaess  of  many 
of  them  is  quite  remarkable.  A  large  proportion  of  the  short 
horns  stand  too  high,  and  have  too  long  legs.  The  Hercfords 
are  not  exempt  from  this  fault,  but  have  less  of  it ;  but  they  lack 
substtmcfl  and  breadth  behind.  In  respect  to  handling,  observ- 
ing persons  know  that,  in  this  matter,  there  is  erery  diversity 
among  animals  of  the  same  breed,  and  that  it  is  rather  the  char- 
acteristic of  individuals  than  of  a  tribe ;  but  I  may  hazard  the 
general  remark,  that,  as  a  breed,  few  animals  handle  better  than 
the  Hereford.  I  heard  from  some  individuals  very  much  in  favor 
of  their  milking  qualities,  but  from  these  persons,  though  a  long 
time  owners  of  the  stock,  I  could  get  no  authenticated  state- 
ments. The  answer  to  my  inquiries  always  was,  that  they 
kept  no  exact  accounts,  but  knew  their  cows  were  excellent 
milkers,  and  gave  a  very  large  yield.  The  habit  of  praising 
our  cows  is,  in  most  cases,  very  much  like  men's  habits  of 
thought  in  regard  to  their  children.  In  this  matter,  the  geese  of 
most  men  are  swans.  In  general,  the  Herefoids  rank  low  as 
dairy  animals,  and  are  considered  inferior.  This  is  the  general 
impression  ;  —  as  such  I  give  it.  Public  opinion  is  not  always 
well  founded,  and  I  shall  leave  to  others  to  determine,  in  this 
case,  what  value  to  attach  to  it. 

(3.)  The  Devons.  —  The  Devoaa,  taking  their  name  from 
the  beautifiil  cormty  of  Devonshire,  where  they  are  principally 
found,  are  of  two  kinds,  the  North  and  the  South  Devons.  The 
North  Devons  are  a  comparatively  small  race  of  animals,  with 
long  and  beautifully-turaed  horns,  of  a  deep  red  color,  short- 
legged,  and  compactly  built,  exhibiting,  to  my  eye,  the  perfection 
of  form  and  symmetry,  with  soft,  silky  coaU,  and  with  hair  in 


'  Upon  re&ding  the  nbove,  &  very  intelligent  and  experienced  ealeeman  iDfonm 
ne  thst,  aJthougb  the  very  best  Hereforda  commsnd  u  good  prices  as  fonneily, 
J«t  the  oriioaij  Heref<»de  which  come  to  market  are  verj  hard  of  sale,  ind  %n 
the  leut  esteemed  faeuta  which  appear  at  Smithfleld.  This  he  conaiden  attrib- 
Qtabla  to  some  mistake  in  their  breeding,  or  to  breeding  too  long  in  near  affioi^. 
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CDrled  and  waring  lines,  in  appearance  like  the  most  beautiful 
varied  mahogany  that  ever  came  from  under  the  plane  of  the  cab- 
inet-maker. They  do  not  attain  a  la^e  size,  but  they  are  so 
compact,  that  they  weigh  heavily  for  their  size,  and  there  is  no 
waste  in  tbem.  The  South  Devons  are  animals  of  a  much 
larger  frame,  often  coarse-boned,  attaining  sometimes  to  a  consid- 
erable size,  not  remarkable  for  thrift,  coming  late  to  maturity,  and, 
in  truth,  identical  with  the  great  mass  of  cattle  to  be  found  in  New 
England.  It  is  hut  just  to  say,  in  respect  to  the  South  Devons, 
that,  as  far  as  I  could  learn,  no  particular  pains  have  been  taken 
to  improve  their  breed,  and  to  see  what  could  be  made  of  them, 
as  in  the  case  of  the  short  horns,  the  Herefords,  and  the  North 
Devons. 

The  North  Devons  are,  as  a  breed,  most  highly  and  deservedly 
esteemed.  They  have  the  preference  of  all  other  breeds  for  the 
yoke,  being  strong,  active,  and  of  great  endurance  ;  add  to  this, 
a  remarkable  docility,  and  good  temper.  It  is  generally  thought 
that  they  do  not  arrive  at  maturity  as'^early  as  the  short  horns  or 
the  Herefords  ;  — I  do  not  know  that  the  same  pains  have  been 
taken  to  force  their  progress.  An  eminent  breeder  of  North 
Devons  contradicts  this.  He  is  one  of  the  most  experienced 
farmers  in  Great  Britain  ;  he  has  been  long  accustomed  to  rear 
them,  and  insists  that  more  money  can  be  made  from  them  than 
from  any  other  breed.  Of  course,  this  opinion  would  not  meet 
imiversal  assent,  and  would  be  rejected  by  the  advocates  of  some 
of  the  other  breeds ;  but  the  long  experience  of  this  fanner,  and 
his  admirable  and  successful  husbandry  in  every  department, 
entitle  his  opinions  to  great  consideration  ;  and  my  confidence  in 
him  is  such,  that,  in  parliamentary  language,  in  a  division  of  the 
house,  I  should  be  strongly  inclined  to  go  into  the  same  lobby 
with  him.  They  are  highly  esteemed  in  Smithfield  market  for 
the  excellence  of  their  meat,  and  because  its  size  is  more  agree- 
able, on  most  tables,  than  the  huge  joints  of  some  other  breeds. 
In  weight,  they  are  much  excelled;  but  the  opinion  of  their 
advocates  is,  that  more  meat  can  be  made  from  them  with  the 
same  amount  of  feed.  Of  their  dairy  properties  I  shall  speak 
presently.*  "* 

*  A  fim  ezunple  m  given  of  this  stock,  in  the  frontispiece  to  my  Fontfa  Re- 
port toL  L  jkS85. 
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(4)  The  Ayrshire.  —  The  Ayrshire  stock  prevails,  princi- 
pally, in  Ayrshire,  Scotland,  and  is  certainly  a  beautiful  race  of 
animals.  It  is  maintained  by  some  that  they  are  of  the  same 
breed,  with  some  slight  rariations,  as  the  improved  Durham  short 
horns.  However  they  may  approximate  each  other  in  crossing,  as 
races,  I  believe  them  to  be  as  distinct  as  the  short  horns  and  the 
Devons,  and  a  jHBCtised  eye  will  easily  discern  the  difference. 
They  are  considerably  smaller  than  the  short  horns ;  much  lower 
on  the  leg  ;  with  larger  bodies  in  proportion  lo  their  size  ;  not  of 
such  length  as  the  short  horns  ;  in  general,  with  finer  limbs ;  their 
faces  not  quite  so  long,  nor  so  tapering.  Their  color  somewliat 
resembles  that  of  the  short  horns,  though  there  is  less  of  white,  and 
the  white  not  so  snowy  and  clear,  and  none  of  the  roan  color,  which 
oflen  makes  the  Durhams  extremely  beautiful.  They  are  occa- 
sionally spotted  with  white,  as  if  Isd^e  flakes  of  anow,  or  feathers, 
had  been  scattered  over  them.  They  are  of  good  thrift,  but  do 
not  constantly  show  the  same  good  condition  aa  the  best  short 
horns,  especially  when  in  milk.  When  dry,  however,  they 
iatten  well ;  and  no  animals  can  be  more  prized  than  they,  in  the 
highly  improved  and  picturesque  county  of  Ayr,  where  they  are 
principally  found.  They  are  chiefly  valued  for  the  dairy,  and 
are  considered  by  many  persons  as,  in  this  respect,  excelling  all 
others,  —  a  conclusion  to  which  I  demur,  for  reasons  which  I  shall 
presently  give.  I  am  not  about  to  depreciate  them,  for  a  fine 
Ayrshire  cow,  with  her  full  udder,  is  greatly  to  beiadmired  for 
her  beauty  and  her  product.  It  is  said  that  they  always  do 
much  better  in  their  own  locality  than  when  they  are  removed, 
for  example,  into  England.  I  know  other  atiimals  who  do  not 
thrive  so  well  from  home  as  at  home.  It  is  said  of  the  Scotch 
themselves,  such  is  their  native  acuteness  and  enterprise,  that 
they  will  thrive  in  whatever  country  they  may  be  thrown. 
This  does  not  appear  to  apply  to  their  cows.  There  may,  how- 
ever,  be  another  reason.  I  recollect  a  man's  having  purchased  a 
cow,  represented  as  remarkable  for  her  extraordinary  yield  of 
milk,  from  one  of  the  richest  pastures  that  could  be  found  ;  and 
upon  taking  her  home  to  shorter  commons,  he  complained  to  the 
former  owner  that  he  had  imposed  on  him.  "  Sir,"  said  he,  in 
reply,  "  I  sold  you  my  cow,  but  I  did  not  sell  you  my  pasture." 
The  Ayrshire  cows  are  extremely  thrifty  when  dry.  When 
fatted,  the  four  quarters  weigh  from  twenty  to  thirty  tron  stone, 
2T» 
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of  twenty-four  pounds  each,  that  is,  from  four  hundred  aod 
eighty  to  seren  hundred  and  tvenly  pounds.  An  Ayrshire  farm- 
er informed  me  that  he  had  had  covs  weigh  fifty-one  stone, 
or  one  thousand  two  hundred  and  twenty-four  pounds,  each.  He 
says,  there  are  no  better  feeders,  and  tlial,  when  fatted,  the  beef 
is  as  good  as  that  of  the  West  Highland  cattle. 

(5.)  The  Weit  Highland  Cattle,  or  Kyloes.  —  This  is  a  small 
breed  of  black  cattle,  bred  in  the  remote  Highlands,  and  on 
the  northern  islands  of  Great  Britain,  and  brought  in  immense 
numbers  to  the  south  to  be  fed.  They  are  short,  hardy,  thick- 
set, always  in  good  condition,  and  exceedingly  thrifty,  when 
brought  from  the  short  feed  of  the  north  into  the  rich  pastures 
and  to  the  abundant  mangers  of  the  south.  Their  size  is  small, 
but  their  weight  very  great  in  proportion,  as  they  are  extremely 
compact  and  solid.  Their  meat  is  esteemed  of  the  best 
quality  in  the  market,  and  commands,  usually,  a  halfpenny  a 
pound  more  than  any  other.  They  are  bought  in,  at  times, 
quite  young,  and  kept  until  three  years  old,  when  they  are  sent  to 
market.  They  are  thought,  when  well  purchased,  to  pay  a  bet- 
ter profit  than  any  other ;  and  on  this  account,  as  well  as  their 
symmetrical  shape, — for,  taking  off  the  head,  and  neck,  and  Uie 
legs,  they  would  appear  to  form  a  perfect  parallelogram,  —  they  are 
universal  farorites.*  No  advantage  has  come,  in  any  way,  from 
crossing  these  cattle  with  any  other  breed.  There  is  a  small 
kind  of  black  cattle,  without  doubt  allied  to  the  West  High- 
landers, which  are  brought  to  Smithfield  market,  and  there  vul- 
garly known  as  runts.  They  cannot  properly  be  called  a  dis- 
tinct breed.  They  are  extremely  compact  and  heavy,  and  theii 
meat  excellent.    No  beef  animals  in  the  market  sell  so  well. 

(6.)  The  Aberdeenshire  Polled  Cattle,  near  relatives  of  the  Gal- 
loway and  the  Angus  cattle,  if  my  memory  serves  me  as  to  the 
name,  are  likewise  black  in  color,  and  admirable  in  appearance. 
'They,  also,  are  deemed  highly  profitable  stock  both  for  thrift  aod 
for  the  dairy ;  and  a  herd  of  cows,  I  believe  of  the  latter  breed, 
homed,  entirely  black,  excepting  their  adders,  exhibiting    the 


"  A  jurt  lepTMentatioa  of  one  imj  be  foimd  at  the  beguiling  of  say  Thai 
Report,  vol,  I  p.  189. 
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Strongest  ioctications  of  being  most  abundant  milkers,  shown 
at  the  cattle  show  at  Dundee,  have,  in  my  riew,  rarely  been 
Burpaased.  Of  the  Aberdeenshire  cattle,  a  picture  of  a  superior 
Bpecimea  is  giren,  vol.  i.  p.  385. 

(7.)  The  Aldemey  or  Guernsey  Cattle.  —  Of  all  the  cows 
which  I  ever  saw,  the  handsomest,  —  that  which  gave  my  eye  the 
most  pleasure,  that  which  gave  the  best  promise  of  being  what  a 
cow  should  be,  —  was  an  Aldemey,  or  rather,  improved  Guernsey 
cow,  brought  from  one  of  the  Channel  Islands,  and  shown  at  the 
meeting  of  the  Royal  Agricultural  Society,  at  SouthamptOD. 
She  was  rising  two  years  old,  of  moderate  size,  compact,  and 
well-shaped,  of  that  yellowish  dun  color  which  generally  charac- 
terizes the  breed,  with  a  large  and  golden  udder,  ears  of  an  onmge 
color  in  the  inside,  a  clean  and  thin  neck,  and  the  bright  eye  of 
a  gazelle.  This  showed  to  what  perfection  the  breed  might  be 
brought ;  for,  in  general,  they  are  exceedingly  ugly,  small,  thin, 
coarse-boned,  and  presenting  little  more  than  the  skeletons  of 
animals,  covered  with  a  yellowish,  flabby,  and  coarse  hide. 
They  come  principally  from  the  Channel  Islands,  Jersey  and 
Guernsey,  and  abound  in  parts  of  Hampshire,  and  counties 
most  accessible  to  these  islands.  They  are  valued  mostly  for 
their  milking  properties,  and  not  so  much,  in  that  respect,  for  the 
quantity,  as  for  the  extraordinarily  rich  and  creamy  quality  of 
their  milk,  in  which  certainly  they  surpass  all  other  breeds.  It 
is  stated  that  no  animals  will  thrive  faster,  when  well-fed  and  not 
in  milk  ;  and  their  size  is  not  always  inferior.  I  found  at  Wel- 
beck,  the  residence  of  the  Duke  of  Portland,  a  herd  of  Aldemey 
cows,  of  the  size  of  ordinary  cows,  and  in  good  condition.*  Few 
gentlemen  or  noblemen  in  England,  resident  in  the  country,  are 
without  one  or  more  Aldemey  cows,  for  the  supply  of  their  tables 

•  Two  Aldemey  oxen,  fatted  by  that  diBlinffuiahod  Mid  liberal  friend  to  igricul- 
toral  improrement,  Sir  CIibtIbh  Morgan,  of  Tt«def^,  Wilea,  weired  alive,  tha 
one,  one  thousand  aix  hundred  and  nine^  pounds,  tha  other  one  thousand  nz 
hundred  and  fifty  pounds. 

Tiiia  excellent  man,  now  veiginf^  lowarda  ninc^  years  old,  bat  retaining  in 
his  mind  al!  the  elasticity  and  cheerfiilneas  of  youth,  has  an  annual  agricultural 
^Mw  on  bis  own  estate,  fiee  to  competition,  and,  since  its  institution,  has  him- 
aelf  ^ven  more  than  five  thousand  pounds,  or  twenty-fire  thousand  dollars,  in 
premiocaa.  I  ha.ve  b&d  the  pleasure  of  attending  two  of  these  shovrs,  and  wit- 
noasing  the  grateful  enthusiasm  with  which  this  agricultural  patriarch  is  received 
■moag  his  attached  neighbora  and  friends. 
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with  cteatu  and  butter ;  and  I  oever  hare  had  the  slightest  diffi- 
culty in  instantly  recognizing  their  [ffoduce.  They  are  kept,  in 
some  proportion,  at  some  of  the  large  farm  dairies  in  England,  for 
the  purpose,  by  mixing  their  tnilk  with  that  of  other  cows  of  a 
different  breed,  of  giving  color  to  the  butter,  and  richness  to  the 
cheese ;  but  I  was  informed,  at  one  of  the  best  dairy  farms  in 
Gloucestershire,  where  forty  cows  are  kept,  that  a  dairy  exclo- 
sirely  of  Alderney  cows  "  would  not  make  good  cheese,  w 
rather  would  make  it  too  rich ;  "  and  that,  beyond  a  certain  pro- 
portion, and  that  not  a  large  one,  it  was  not  advisable  to  mix 
their  milk  with  that  of  other  cows.  So  difficult,  however,  is  it 
to  determine  any  thing,  that  I  have  found  other  farmers  to  state 
that  they  have  succeeded  perfectly  in  making  excellent  cheese 
from  the  milk  of  the  Jersey  cows. 

The  improvement  which  has  taken  place  in  this  breed,  in  the 
Island  of  Jersey,  a  specimen  of  which  I  have  given  an  account  of 
above,  is  most  remarkable  ;  and  in  their  improved  condition,  for 
certain  purposes,  especially  for  the  luxury  of  cream  and  butter,  it 
would,  I  think,  be  impossible  to  find  a  more  valuable  breed.  It 
is  objected  to  their  beef,  that  the  fat  of  it  is  too  deejdy  yellow, 
but  otherwise  it  is  deemed  excellent  in  quality. 

(8.)  Dairy  or  Milking  Stock.  —  The  milking  or  dairy  proper- 
ties of  the  different  breeds  have  been  matter  of  much  discussion ; 
and  it  would  be  difficult  to  find  a  unanimous,  perhaps  not  a  gen- 
eral acquiescence  in  any  opinion.  This  should  be  an  argument 
for  forbearance  on  the  part  of  those  persons  to  whom  my  judg* 
ment  might  appear  erroneous.  Mr.  Bates,  one  of  the  most  dis- 
tinguished  breeders  of  short  horns  in  the  kingdom,  and  a  success- 
ful prize  winner  for  his  stock,  gave  me  as  his  opinion  that  there 
were  two  lines  of  the  short  horns  —  the  one  large  milkers,  the 
other  different.  No  such  marked  or  sectional  distinction  has 
come  within  my  observation ;  but  individuals  of  remarkable 
productiveness  in  this  respect  are  constantly  to  be  met  with. 
Few  things  in  this  world  are  without  exceptions  ;  but  as  a  gen- 
eral rule,  other  circumstances  being  equal,  the  yield  of  milk  will 
be  in  proportion  to  the  size  of  the  animal.  The  cub  of  an  ele- 
phant requires  more  milk  than  a  calf  or  lamb,  and  doubtless 
there  is  more  provided  for  him. 

The  high-bred  Durhams  are  generally  poor  milkers.     They 
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do  not  give  large  quantities  ;  the  milk  is  not  rich  in  butter  prop- 
erties. Now  I  shall  coiitradict  this  by  some  examples,  hut  they, 
I  believe,  are  the  exceptions,  and  not  the  rule.  A  Durham  or 
short-hom  cow,  owned  in  Cambridgeshire,  made  sixteen  pounds 
of  butter  one  week,  and  at  the  rate  of  fourteen  for  a  considerable 
length  of  time.  I  have  found  several  that  made  twelve  pounds 
and  fourteen  pounds  of  butter,  a  week.  These,  however,  are  rare 
instances.  Mr.  Bates  informed  me,  that  one  of  Mr.  Cotlins'scows 
gave  at  one  milking,  at  night,  twenty-six  and  a  half  quarts ;  an- 
other gave  twenty-four  quarts  of  milk  per  day ;  another,  nine- 
teen quarts.  I  did  not  understand  him  to  make  these  statements 
of  his  own  knowledge.  His  own  celebrated  cow  Duchess  gave 
fourteen  quarts  at  a  milking.  These  are  all  animals  of  h^h 
Uood ;  but  it  is  the  general  experience  of  the  keepers  of  such 
animals,  that  their  qualities  for  milk  are  inferior.  Mr.  Bates 
informed  me,  these  were  beer  quarts.  Wine  to  beer  measure  is 
as  about  four  to  five. 

The  Yorkshire  or  Teeswater  cows,  from  which  the  improved 
Durham  are  derived,  are  large  milkers.  It  is  an  evidence  of  this, 
that  most  of  the  cows  kept  in  the  London  milk  establishments 
•re  the  Yorkshire.  They  are,  in  general,  very  large  animals,  and 
their  size  for  fattening,  when  their  milking  is  over,  strongly 
recommends  them.  In  condition,  they  are  variable,  a  cow  giv- 
ing large  quantities  of  milk  seldom  showing  high  condition; 
though  even  this  is  not  without  exceptions.  It  is  rare,  however, 
in  any  case,  to  find  them  in  low  condition.  At  a  lai^e  milk 
establishment  in  Edinbui^h,  kept  by  a  woman,  she  told  me  that 
she  had  owned  a  Teeswater  or  Yorkshire  cow,  which  had  given 
twenty-two  Scotch  pints,  or  forty-four  quarts,  of  milk,  per  day. 
I  was  assured  of  this  woman's  credibility ;  but  then,  with  a  per- 
fect respect  for  the  conscientiousness  and  good  intentions  of 
the  sex,  I  habitually  distrust  their  arithmetical  accuracy,  whether 
in  regard  to  their  own  age,  if  they  are  far  on  the  journey  of  life, 
or  to  other  matters.  It  is  not  in  their  way  to  remember  num- 
bers exactly.  The  great  astronomer,  Mrs.  Somerville,  is  a  rare 
and  magnificent  exception. 

At  a  London  milk  establishment  which  I  have  repeatedly 
visited,  the  yield  in  milk  is  chalked  upon  a  board,  over  the  head 
of  each  cow.  Most  of  them  are  of  the  Yorkshire  breed.  I  ob- 
served, in  my  last  visit,  one  yielding  twelve  quarts  per  day,  one 
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sixteen  quarts,  and  one,  an  Ayrshire,  twenty  quarts.  One  cow 
was  shown  to  me,  a  Yorkshire,  which  had  yielded  twenty-three 
quarts  per  day.  These  were  wine  quarts,  as  I  understood. 
Their  feed,  at  this  time,  was  half  a  bushel  ale  grains,  each, 
per  day ;  twenty-eight  pounds  of  hay  ;  some  potatoes,  and  newly 
mown  grass,  the  quantity  not  determined.  Ale  grains,  it  ia  said, 
will  make  more  millc  than  porter  grains.  This  is  the  opinion  of 
practical  men. 

At  another  milk  establishment  which  I  have  repeatedly  vis- 
ited, two  hundred  and  fifty  cows  are  kept.  Here,  both  Durham 
and  Yorkshire  are  principally  kept.  They  are  preferred,  as  being 
best  for  milk,  but  especially  as  fattening  easily,  when  dry.  The 
average  yield  was  stated  at  eight  quarts  per  day  to  a  cow,  through 
the  year,  aod,  before  "  the  disease  "  prevailed  among  them,  at 
ten  quarts.  This  is  certainly  a  lai^e  amount.  The  cows  are 
never  turned  out ;  water  is  given  to  them  in  their  troughs.  They 
appeared  in  very  good  condition,  —  certainly  much  better  than 
the  men  who  attended  upon  Ihem.  They  were  kept  in  milk  as 
long  as  they  would  pay,  though  one  of  them  had  been  in  milk 
three  years,  and  then  gave  only  three  quarts  per  day.  They 
stand  upon  brick  floors.  Their  feed  was  one  bushel  of  grains 
in  the  morning,  and  one  in  tlie  evening,  with  ten  pounds  of  pota* 
toes,  and  twenty  pounds  of  mangel-wurzel  to  each  cow,  per  day. 
One  truss  (fif^y-six  pounds)  of  hay  was  divided  among  ten  in 
the  morning,  and  one  truss  among  twenty  in  the  evening.  In 
the  proper  season,  grass— clover  or  ryegrass — is  supi^ed,  but 
the  quantity  not  determined.  In  some  cases,  one  bushel  and  s 
half  of  gruns,  forty  pounds  of  mangel-wurzel,  and  ten  or  twelve 
pounds  of  clover  hay,  constituted  the  allowmce  of  each  cow. 
This  must  be  considered  as  very  liberal ;  and  what  better  repays 
such  liberality  than  a  good  cow  ?  * 

*  I  niajr  obaerre,  in  pu^ng,  thtl  two  Btrippen  were  emplojed  at  this  Mab' 
lishDoeDt  to  follow  the  inillieis ;  and  that  a  fine  of  a  ahilllog  waa  alwaja  levied 
upon  the  milker,  when  aay  milk  was  found  after  he  or  ahc  had  left  the  cow.  The 
nulk  ia  aent  out  tn  sealed  or  locked  Teaeela,  containing  eigbt  gaUoaa  each,  which 
ere  curied  upon  men's  or  wonicn'a  ahouldera,  and  diatribated  over  tlie  tow& 
Where  the  venela  are  locked,  the  milk  cannot  be  adulteiated  after  it  goes  into 
the  buids  of  ths  distnbutara.  What  perils  it  pasaea  throDgh  before  that  time, 
those  who  use  it  can  best  judge.  The  Ubor  of  diatributing  seenie  severe  upon 
women,  who  are  much  employed  for  thia  purpose,  and  who  are  priocipallf  fhm 
Waies;  but,  in  general,  they  are  ezamplea  of  ruddy  health  and  great  inusctdv 
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In  St.  James's  Park,  where  seven!  very  la:^  cows  —  Yorkshire 
—  are  kept  tied  constantly  through  the  day,  for  the  purpose  of  sup- 
plying a  glass  of  milk  fresh  from  the  spring,  for  those  whose 
UDadulterated  taste  can  relish  it,  and  where  the  conrs  are  petted 
and  highly  fed,  I  have  occasionally  inquired  for  the  yield.  The 
answer,  from  aa  intelligent  and  civil  keeper,  has  been,  sixteen 
quarts  per  day,  and,  within  his  knowledge,  never  more. 

The  first  cross  of  the  improved  Durham  stock  with  the  Ayr- 
shire or  the  Devon  has,  I  may  say,  almost  invariably,  produced 
a  fine  milking  animal.  This  point  may  be  deemed  established. 
Innumerable  instances  of  this  hare  come  under  ray  own  ob- 
servation. I  found  one  instance,  in  Leicestershire,  of  a  cross 
between  a  Durham  and  an  Aldemey.  The  cow,  the  progeny  of 
roch  cross,  produced  sixteen  pounds  of  butter  per  week,  for  ten 
soccessive  weeks,  upon  grass  only.  This  farmer  had  twenty- 
two  cows,  nearly  all  of  them  high-bred  Durham  stock ;  but  he 
candidly  stated  that  they  were  not  good  milkers. 

The  Ayrshire  stock  are  generally  deemed  the  best  milking  or 
dairy  stock  in  the  kingdom.  This  is  a  strong  statement ;  my 
own  observations,  which  were,  however,  of  necessity  limited, 
would  make  me  hesitate  in  speaking  so  emphatically.  Their 
general  reputation  is,  certainly,  strongly  in  their  favor. 

The  excellent  farmers  of  Ayrshire  —  and  it  would  be  difficnlt 
in  any  part  of  the  kingdom  to  find  their  superiors  —  are  mostem- 
phatical  in  their  preference  of  their  own  cows  for  the  dairy. 
Some  of  the  large  farmers,  under  what  is  called  the  bowing  or 
boyening*  system,  let  them  to  smidler  farmers,  who  pay  the 
owner  ten  pounds  a  year  for  the  cow.  The  owner  provides  for 
the  cow,  and  incurs  all  risks  of  injury  or  death.  The  leasee 
takes  the  entire  care  and  management  of  the  cow,  and  generally 
gets  for  his  profit  two  pounds  to  three  pounds  pet  cow.  This 
speaks  favorably  for  the  stock,  though,  to  ascertain  the  exact 
result,  the  market  value  of  the  produce,  and  the  price  of  dairy 
labor,  and  other  circumstances,  should  be  known. 

I  visited,  in  Ayrshire,  a  principal  dairy  farmer,  of  high  rep- 
utation.    His  cows  are  all  of  the  pure  Ayrshire  ;  he  will  have 

power.    In  aaveral  parta  of  London,  one  is  enterlnined,  twice  a  day,  with  the  ei^ 
of  "Milk  &on)  the  cow!"  which  ia  the  si^al  that  the  cow  is  pa  ming  your  door, 
and,  if  so  you  please,  you  may  draw  the  precious  beverage  from  the  fountiin. 
*  Aiyen  meani  milk-piit. 
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□o  other.  They  vere  extremely  beautifal  animals.  His  best 
cows,  in  the  best  of  the  season,  gave  fifty-four  pounds  of  milk 
per  day.  If,  as  is  usually  reckoned,  a  pint  is  a  pound,  this  woald 
be  twenty-seven  quarts  per  day.  The  average  yield  was  forty 
pounds  per  day,  or  twenty  quarts.  Yet  the  amount  of  butler 
yielded  by  them  was  one  pound  per  day,  it  requiring  forty 
pounds  of  mitk  to  produce  one  pound  of  butler.  They  were  at 
grass,  and  had  no  extra  feed.  This  was  a  large  proportion  of 
milk  for  the  butter.  This  farmer  was  then  (September  26th) 
milking  thirty-five  cows,  from  which  he  sold,  the  previous  week, 
one  hundred  and  fifty  pounds  of  butter,  —  not  a  large  amount.  It 
is  stated,  confidently,  upon  authority  which  I  personally  know 
is  entitled  to  entire  confidence,  that  an  Ayrshire  cow  has  given 
eighteen  Scotch  pints,  or  nearly  thirty-six  English  quarts,  per  day; 
and  that  a  three-year-old  heifer  gave,  for  six  weeks  after  calving, 
fourteen  pints,  or  twenty-eight  quarts,  per  day.  These  were 
extraordinary  animals. 

The  account  given  by  a  celebrated  writer  on  dairy  husbandry, 
that  "  there  are  thousands  of  the  best  Ayrshire  cows,  which,  in 
their  best  condition  and  well  fed,  will  yield  four  thousand  quarts 
of  milk  per  year,  and  produce  three  hundred  and  seventy-five 
poundsof  butter  each,  —  and  thai,  in  a  dairy  of  sixty  cows,  every 
one  yielded  her  own  weight,  annually,  of  the  best  cheese  to  be 
met  with  in  Scotland,"  —  must,  I  ihiuk,  have  been  penned  some 
evening  when  the  northern  lights,  the  aurora  borealis,  were  pecu- 
liarly brilliant  in  a  Scottish  sky.  I  do  not  deny  the  truth  of 
these  statements ;  but  my  own  observation  has  not  confirmed 
them. 

The  statement  of  a  farmer  in  Stirlingshire,  of  the  highest  crai- 
nence,  given  to  me,  was,  that  his  Ayrshire  cows,  in  the  best  of 
the  season,  averaged  one  pound  of  butter  per  day ;  that  he  has 
known  two  Ayrshire  cows  to  make  two  pounds  two  ounces  each 
per  day  ;  and  that  with  him  sixteen  quarts  of  milk  produced 
one  pound  of  butter. 

The  North  Devon  stock  have  some  strong  advocates  as  a  milk- 
ing stock.  The  most  productive  cow  in  butler  which  I  have 
found  was  a  North  Devon,  which,  for  several  weeks  in  succes- 
sion, without  extra  feed,  produced  twenty-one  pounds  of  butler 
per  week.  The  character  of  the  owner  places  the  fact  beyond 
a  doubt.     Mr.  Bloomfield,  the  eminent  tenant  of  Lord  Leicester, 
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after  many  years  experience,  states  that  his  North  Devon  cows 
vill  give  an  average  of  four  pounds  of  butter  per  week,  through 
the  year.  One  English  pint  of  milk,  as  he  adds,  will  produce 
one  ounce  of  butter ;  that  is,  eight  quarts  will  make  a  pound,  I 
give  his  statement;  but  the  case  will  obviously  be  affected  by 
the  length  of  time  which  has  elapsed  from  the  calving  of  the 
animal,  by  the  mode  of  feeding,  and  whether  it  is  of  the  milk 
first  or  last  drawn  from  the  udder.  The  celebrated  Danvers  or 
Oakes  cow,  in  the  United  States,  which  made  over  four  hundred 
and  eighty  pounds  of  butter  in  a  year,  —  nineteen  and  one  fourth 
pounds  in  one  week,  —  and,  within  my  knowle^e,  sixteen  pounds 
a  week  for  more  than  three  months,  and  another  cow,  also  within 
my  knowledge,  which  produced  three  hundred  and  thirty-five 
pounds  per  year,  were  evidently  of  the  North  Devon  blood,  though 
not  pretended  to  be  pure.  The  first  cross  of  the  Durham  with  the 
North  Devon,  as  I  have  remarked,  produces  an  excellent  milking 
progeny.  Breeding  for  this  object  cannot  be  continued  beyond 
a  first  cross  with  any  certainty  of  success. 

The  Staffordshire  long  horns,  a  race  which  I  have  not  de- 
scribed, but  which  have  always  been  eminent  as  milkers,  and 
with  which  Bakewell  began  his  celebrated  improvements  in  stock, 
have  produced  some  excellent  milkers,  by  being  crossed  with 
the  Hereford  stock.  Two  of  these  animals,  owned  by  a  friend, 
an  excellent  manager  of  his  little  farm,  as  well  as  a  most  highly 
esteemed  clergyman,  in  Worcestershire,  —  two  characters  not  un- 
frequently  united, — produced  twenty-five  pounds  of  butter  per 
week. 

The  Kerry  cows,  of  Ireland,  —  not  the  very  small  stock  referred 
to  page  178,  vol.  i.,  — are  greatly  valued  for  their  milking  proper- 
ties. Three  of  these  cows,  at  a  milk  establishment  near  Cork, 
it  vras  stated  to  me,  yielded  twenty-one  gallons  per  day,  or  twenty- 
eight  quarts  each.  This  was  at  Blarney  Castle,  but  T  did  not 
receive  it  as  "blarney."  It  was  stated  to  me,  on  respectable 
authority,  that  a  reverend  gentleman  in  the  county  of  Kerry 
had,  the  previous  year,  as  the  produce  of  five  cows,  sent  to  Liver- 
pool twenty-five  firkins  of  butter,  of  sixty-four  pounds  each,  which 
would  be  equal  to  three  hundred  and  twenty  pounds  per  cow. 
The  cows  were  fed  most  liberally  upon  mangel-wurzel.  If  there 
be  no  mistake  in  the  size  of  the  firkin,  this  is  certainly  a  most 
extraordinacy  yield. 
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I  come,  lastly,  to  speak  of  the  Aldemeys  as  a  milking  Btock. 
I  beliere  it  will  be  admitted,  without  a  dissentient  voice,  that  for 
richness  of  milk,  as  a  race,  they  are  unrivalled,  and  this  with 
scarcely  an  exception.  I  shall  state  some  iacta  within  my  knowl- 
edge in  tegard  to  quantity,  obtained  without  any  extra  feeding. 
A  fanner  in  Hampshire  owned  an  Alderney  cow,  which  produced 
fourteen  pounds  of  butter  per  week,  for  a  period  of  thirteen  weeks. 
When  I  visited  him  in  the  summer,  he  had  six  Aldemey  cows, 
which  together  had  produced  fifty  pounds  of  butter  per  week, 
during  the  whole  season.  Another  farmer,  whose  authority  is 
above  question,  assured  me  that,  from  four  Alderney  cows,  he 
had  made,  during  the  mouths  of  May  and  June,  fifty-two  pounds 
of  butter  per  week.  Colonel  Le  Couteur,  with  whose  acquaint- 
ance I  am  honored,  states  that  "  the  beat  Alderney  or  improved 
Guernsey  cows  give  twenty-six  quarts  of  milk  in  twenty-foiu 
hours,  and  fourteen  pounds  of  butter  from  such  milk  in  one 
week.  Such  are  rare.  Good  cows  afford  twenty  qnarts  of  milk 
daily,  and  tea  pounds  of  butter  weekly,  in  the  spring  and.  summer 
months."  * 

Mr.  Bates,  the  celebrated  breeder  of  short  horns,  gave  me  the 
subjoined  minutes  respecting  some  trials  of  the  quality  of  milk 
among  stock  owned  by  him :  — 

One  quart  of  milk,  West  Highlanders,  produced  2  oz.  butter. 
"       "     "     "     of  half-bred  Durham  stock, .  3}   "         " 
"      "     "    "     average  of  short  horns,  .  .  .  1     "        " 
Of  some  select  or  extra  stock,  the  following  was  the  result :  — 

One  quart  of  milk,  short  horns,  produced,  .  .  .  2}  oz.  butter. 
« '      *'      "     "       of  West  Highlanders,    .  .  .  2J  "         " 
"      "     "    "      of  half-bred  Durham,    ...  21  "        " 

Of  the  milk  of  his  famous  cow  Duchess,  a  futl-bred  improved  Dur- 
ham,  giving  fourteen  quarts  at  a  milking,  each  quart  produced  one 
ounce  and  a  half  of  butter.  Supposing  the  yield  at  each  milking 
to  have  been  the  same,  i.  e.  equal  to  twenty-eight  quarts  per  day, 
the  amount  of  butter  obtained  is  shown  to  have  been  eighteen 
pounds  six  ounces  per  week.  In  the  case  of  another  cow- 
in  his  possession,  of  the  same  stock,  and,  I  believe,  the  daughter 

"  Journal  of  the  Royal  Agricultural  Society,  voL  ?.  part  1,  p.  SCL 
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of  Ihe  above,  one  quart  of  milk  produced  two  and  a  quarter 
ounces  of  butter,  but  her  yield  waa  not  stated. 

At  Welbeck,  at  the  Duke  of  Portlaod's,  an  Aldemey  cow,  fir- 
ing three  and  a  half  gallons  of  milk  per  day,  produced  fourteen 
potinds  of  butter  per  week.  An  improved  short  horn,  yielding  six 
gallons  per  day,  produced  twelve  imd  a  quarter  pounds  of  butter, 
in  the  same  time. 

In  a  comparative  trial  between  the  milk  of  the  Aldemey  and 
Kerry  cows,  detailed  in  the  Journal  of  the  Royal  Agricultural 
Society,  vol.  ii.  p.  ^0,  the  result  was  as  follows,  as  tested  by  a 
lactometer. 

Portions  of  cream,    100  j  May,     Aldemey,  25 ;  Kerry,  10. 

"         "       "         "      June,  "         20;       "       10. 

"      July,  "  23;       «       10. 

"         "        "  "       August,        "  16 ;       "       13. 

3  pints  of  Aldemey  cream  gave  1  lb.  8}  oz.  avoirdupois. 
"      "      "   Kerry  "  "      I  "    4J  "  " 

The  farmer  attributes  "  the  falling  off  of  the  Aldemey  in  cream 
to  their  being  old  in  milk,  and  having  cast  their  calves.  The 
Kerrys  came  into  pasture  fresh  in  milk  after  their  first  calf." 

At  a  trial  of  the  qualities  of  milk,  on  a  farm  near  Liverpool, 
which  I  visited,  the  milk  of  the  several  breeds  was,  in  point  of 
richnees  in  cream,  aa  follows :  — 

Yorkshire  and  common  cows,    aa     8  per  cent. 
Ayrshire,      "  "  "        "    16    "       " 

Aldemey,     "  "  "        "  23i  "       " 

There  is  obviously  much  uncertainty  in  these  trials,  from  the  dif- 
ferent conditions,  in  various  respects,  in  which  the  cows  might 
have  been,  and  other  circumstances. 

The  avemge  yield  of  new  milk  cheese  to  a  cow,  in  the  dif- 
ferent counties,  is  given  with  great  uncertainty.  The  tenant 
Jarmers  are,  in  general,  disposed  to  conceal  the  favorable  results 
of  their  husbandry,  from  the  effect  it  may  have  upon  their  rents.* 

■  The  precirioii  which  one  often  finda  in  the  infbimation  giren  by  inteieated 
putiea,  maj  be  illiutnted  bf  &  dialogue  with  a  tenant  dairy  bnner,  in  the  pna- 
«Dce  of  hia  landlord,  to  which  I  myself  waa  a  party, 

hipnnr.  "  Will  you  have  the  gooiaeaa  to  tell  me  the  arerage  yield  in  new 
milk  cheese,  by  the  year,  of  a  (food  cow?" 
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The  amount  given  to  me  in  Gloucesterahire  was  three  hundred 
weight,  or  three  hundred  and  thirty-six  pounds,  to  a  cow  ;  on 
another  dairy  farm,  admirably  managed,  and  where  there  pre- 
vailed a  disposition  to  give  tho  fullest  infonnation,  three  and  a 
half  hundred  weight,  or  three  hundred  and  ninety-two  pounds. 
In  a  report  on  Cbeshiie  cheese-making,  it  is  represented  at  three 
hundred  weight,  or  three  hundred  and  thirty-six  pounds-  The 
writer  says,  in  a  few  instances,  five  hundred  weight,  oi  five  hun- 
dred and  sixty  pounds,  are  produced  to  a  cow ;  but  these  casea  are 
lare.  The  Cheshire  cheese,  however,  is  not  pure  new  milk,  as 
some  of  the  cream  from  the  night's  milk  is  abstracted  for  butter. 
In  the  best  cheese  district  in  New  England,  I  have  known,  in  a 
dairy  where  a  good  many  cows  were  kept,  the  average  annual 
yield  of  entire  new  milk  cheese  to  have  been,  in  one  case,  six 
hundred  and  twenty-seven  pounds  to  a  cow ;  in  another  case, 
six  hundred  and  thirty^one  pounds.  This  was  extraordinary,  and 
showed  excellent  management.  The  account  may  be  found  in 
my  Report  of  the  agriculture  of  Berkshire.  In  general  the  yield 
with  us,  as  here,  does  not  exceed  three  hundred  pounds  to  a  cow. 
The  result  of  a  small  dairy  farm,  where  twenty  cows  are  kept, 
as  presented  in  a  late  Journal  of  the  Royal  Agricultural  Society,* 
gives,  as  the  produce  of  a  cow,  three  and  a  half  hundred  weight 
of  cheese,  thirty-five  pounds  of  butter,  and  thirty-five  pounds 
of  whey  butter.    Considerable  amotmts  of  butter  made  from  tb« 


ffarmcr.  "  There  is  %  great  diSereDce  in  cows." 

t  "I  Dndentxnd  that,  and  do  not  wish  ta  hold  yoa  to  an  exact  (ttiement;  bnt 
please  let  me  lia?e  joar  oinnion  of  the  average  annnal  yield  of  cows  as  tbey 

F.  "A  great  desl  depends  on  their  feed." 

/.  "I  tun  awaie  of  that;  but,  toba  mora  direct,  will  a  good  cow,  well  fed,  ;ko- 
duce  one  hundred  and  SStj  oi  three  hundred  pounds  of  nawnulb  cheese  in  a 

F.   "That  is  very  difficult  to  answer." 

i,  "It  may  be  difficult  to  answer.  I  do  not  expect  you  to  be  very  exact;  bats 
geneiil  opinion  is  all  I  waoU  What  do  you  tlunJi  7  Will  it  be  one  hundred  and 
fifty  or  three  hundred  pounds  ?  " 

JF.  "  Sonta  cows  will  produce  m<ne  and  some  lees." 

I  gave  up  in  despair ;  and  yet  this  man  every  year  sold  all  his  dairy  produce  In 
the  market  by  weight.  The  secret  was,  his  rent  was  very  low,  and  he  was  a 
tenant  at  wilL 


•  Vol,  viL  part  1,  p.  183. 
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whey  of  cheese  go  to  the  market,  and  bring,  within  about  two- 
pence, the  price  of  whole  butter. 

(  9. )  Imprwements  in  Relation  to  the  United  States.  —  In  thus 
giving  an  account  of  the  neat  cattle  of  Great  Britain,  I  have 
chosen  to  give  my  own  observations,  and  facts  coming  wilhin  my 
own  knowledge,  rather  than  to  refer  to  any  published  accounts. 
These  are  as  accessible  to  others  as  to  myself.  The  facts  which 
an  individual  circumstanced  as  I  am  is  likely  to  collect,  unless  his 
attention  were  exclusively  directed  to  the  subject,  are  necessarily 
few,  and  furnish  imperfect  grounds  for  him  to  speak  with  confi- 
dence, which  I  would  b^  no  means  be  thought  to  do.  That  the 
neat  stock  of  the  United  States  is  of  a  very  mixed  and  miscella- 
neous description  every  one  must  admit.  Comparatively  few 
attempts  have  been  made  in  a  systematic  manner,  and  upon  an 
extended  scale,  for  its  improvement.  Where  they  have  been 
made,  they  have  frequently  failed  from  want  of  perseverance,  - 
very  often  from  want  of  encouragement,  — and  have  been  some- 
times met  with  the  sneers  of  ignorance,  or  the  derision  of  envy. 
The  immense  improvements  which  have  been  made  here  strike 
©very  observer  with  grateful  astonishment,  and  are  evinced  by 
the  accounts  which  I  have  given  of  the  progressive  size  of 
animals  in  the  SmithSeld  market.  Few  subjects,  in  my  opinion, 
more  concern  the  interests  of  American  husbandry  than  the 
improvement  of  our  live  stock.  Much,  undoubtedly,  may  be 
done  by  the  selection  of  the  best  from  our  own  breeds,  and  by 
breeding  only  from  the  best ;  but  our  stock  is  so  crossed,  and 
mixed  up,  and  amalgamated,  that  it  must  be  a  difficult  process  to 
unravel  the  web,  and  go  back  to  any  original  breed.  We  may 
certainly,  with  great  advantage,  avail  ourselves  of  the  breeds 
existing  here  in  the  highest  state  of  improvement.  I  am  quite 
aware  that  many  very  excellent  animals  have  been  imported  into 
the  United  States  from  this  country ;  and  I  hope  these  importa- 
tions will  be  increased,  and  that  all  pains  will  be  taken  to  pre- 
serve the  distinctness  and  purity  of  the  races,  and,  if  possible, 
improve  them.  This  can  only  be  done  by  watchful  care,  good 
judgment,  and  liberal  keeping. 

In  making  a  selection  of  breeds,  it  is  plain  that  regard  should 
be  had  to  the  locality  where  they  are  to  be  placed.  The  im- 
proved short  horns,  the  Yorkshire,  and  the  Hereford,  are  best 
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adapted  to  the  rich  and  deep  pastuies  of  the  Middle  and  Western 
States;  the  Ayrshire,  and  the  North  Deron,  seem  to  me  es- 
pecially suited  to  New  England  ;  while  the  West  Highland  cattle 
would  evidently  be  fitted  to  the  northern,  cold,  and  least  pio- 
ductire  parts  of  the  country.  Great  advantages  would,  in  many 
cases,  accrue  from  a  first  cross  between  some  breeds.  As  I  have 
already  said,  extraordinarily  fine  milking  animals  have  been  pro- 
duced, in  this  way,  by  the  crossing  of  the  Durham  and  the  North 
Devon,  and  by  a  cross  of  a  short  horn,  even,  with  an  Alderuey. 
An  emineot  farmer  in  Ayrshire  is  accustomed  to  cross  his  Ayiv 
shire  with  the  improved  Durham  breed,  and  steers  of  this  stock, 
and  heifers,  after  their  first  calf,  have,  as  I  have  seen,  proved  a 
most  excellent  and  valuable  stock.  To  proceed  further  than  this 
has  not  been  attended  with  favorable  results,  and  is  never  sure 
of  manifesting  the  best  qualities  of  their  progenitors. 

Many  persons  here  have  accumulated  lai^e  profits  by  breeding 
very  superior  animals  for  sale,  and  the  prices  have  been  often  ex- 
orbitant The  same  results  can  scarcely  be  expected  in  the 
United  States,  where  the  means  of  farmeis  are  very  limited,  and 
few  can  enter  into  spirited  pecuniary  competitions  for  the  mere 
gratification  of  taste.  But  a  fair  and  reasonable  profit  may  be 
expected,  under  skilful  and  careful  management. 

With  us,  as  well  as  here,  the  success  of  farming  must  mainly 
depend  upon  such  a  conduct  of  the  farm  as  shall  not  exhaust  ita 
productive  powers ;  or  rather,  that  it  shall,  from  its  own  resources, 
furnish  the  means,  not  only  of  recruiting  its  strength,  but  of 
actually  increasing  its  capabilities  of  production.  There  is  do 
more  obvious  way  of  doing  this,  than  by  consuming  the  produce 
of  the  farm,  mainly,  in  feeding  animals,  through  whom  the 
riches  of  its  vegetation  may  be  returned  in  a  form  to  furnish 
other  and  better  crops.  The  stall-feeding  of  beef-animals,  if  the 
current  prices  of  agricultural  produce  are  brooght  into  the  reck- 
oning,  appears,  almost  always,  a  losing  operation.  It  will  oftea 
be  a  serious  one,  where  the  animals  so  fed  are  of  a  poor  and  un- 
thrifty character,  or  where,  as  dairy  animals,  the  product  is  small 
in  quantity,  and  inferior  in  quality.  It  is  plain  how  much  the 
favorable  chances  of  success  are  improved,  when  the  stock  to 
be  fatted  are  of  a  kind  to  fatten  mpidly,  and  to  return  lai^e 
weights,  and  where  the  yield  of  the  dairy  slock  is  of  the  finest 
quality,  and  given  in  abundance.     The  difference   between  one 
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buodred  and  tweuty  pounds  of  butter  «id  two  hundred  pounds, 
as  the  atmual  produce  of  a  cow,  or  between  three  hundred 
pounds  of  new  milk  cheese  and  five  or  six  hundred,  is  of  easy 
calculation.  In  the  attempts  to  improre  our  cultivation,  to  in- 
crease our  products,  and  to  produce  the  best,  we  shall  not  always 
succeed ;  and  when  we  have  done  all  we  can,  we  may  fail  from 
causes  wholly  inscrutable ;  but  we  must  coatinually  try  for  suc- 
cess, for  we  are  certain  not  to  succeed  unless  we  do  try. 

I  have  never  considered  farming,  under  any  circumstances,  as  a 
source  of  extraordinary  profits,  or  the  means  of  rapid  accumula- 
tion ;  but,  under  good  management,  it  presents,  ordiuarily,  the 
means  of  fair,  reasonable,  and  honest  gains.  It  is  a  hard  case, 
when,  to  an  industrious  and  frugal  man,  it  becomes,  as  it  may,  a 
losing  concern.  Dr.  Franklin,  with  his  usual  shrewdness,  baa 
said,  that  the  thermometer,  by  which  to  judge  of  a  man's  feel- 
ii^s  or  enjoyment,  is  hie  pocket.  When  that  is  empty,  the  mer- 
cury goes  down  below  "  zero."  With  railway  speculators,  stock- 
brokers, land-jobbers,  and  all  that  class,  it  may  often  go  up  to 
boiling  heat;  and  in  as  many  instances,  it  may  be  found  trozen 
in  the  bulb.  Such  extremes  disturb  all  comfort ;  they  always 
endanger  morals ;  they  too  often  lay  waste  the  human  heart, 
stripping  it  of  its  best  affections,  and  make  shipwreck  of  life. 
With  the  farmers,  at  least,  I  should  be  glad  always  to  find  it,  at 
"  temperate."  As  a  means  of  health,  —  as  a  source  of  rational,  and 
delightful,  and  innocent  occupation,  —  as  a  branch  of  high  intel- 
lectual philosophy  and  study,  —  an  enlightened  and  improved  ag- 
riculture may  commend  itself  to  many  thoughtful,  and  virtuous, 
and  well-governed  minds ;  but  to  the  great  mass,  in  order  to 
stimulate  their  exertions,  and  to  satisfy  purposes  which  are  not 
unreasonable,  it  must  be  a  means  of  comfortable  subsistence  and 
im>fit ;  and  it  can  only  be  made  so  by  adopting,  pursuing,  and, 
if  possible,  enlarging  by  science,  experience,  inquiry,  and  prac- 
tice, the  great  improvements  which  have  already  been  made  in 
this  first  and  best  kind  of  human  effort. 

3.  Sheep.  — Tn  importance,  sheep  occupy  a  high  place  among 
the  live  stock  of  Great  Britain.  It  would  not  be  easy  to  make  a 
just  comparison  between  the  amount  of  wool  and  mutton  pro- 
duced and  the  product  of  the  dairy  or  the  stall ;  but  the  num- 
ber of  sheep  in  Great  Britain  is  very  great.     The  wool  finds  a 
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demand  in  the  various  manufactiires  of  the  country ;  and  mutton 
and  lamb  make  up  an  extraordiuarjr  portion  of  the  food  of  the 
inhabitants. 

Size,  thrift  or  disposition  to  fatten,  hardihood,  early  maturity, 
prolificness,  quantity  and  quality  of'  wool,  are  matters  of  great 
consideration  in  these  animals.  It  cannot  be  said  that  all  these 
properties  have  been  as  yet  combined,  in  the  highest  degree,  in 
any  one  kind  of  sheep;  perhaps  such  a  combination  is  impossi- 
ble J  but  the  efl'orts  for  the  improvement  of  the  different  races, 
and,  in  sever^  instances,  the  success  of  those  efforts,  have  been 
as  remarkable  as  in  the  improvement  of  neat  stock. 

There  are  no  fine-wooled  sheep  in  Great  Britain.  The  fine- 
vooled  sheep  of  Spain  and  Saxony  hare  not  size  enough  to 
meet  the  demands  of  the  markets  for  mutton ;  at  least,  this  is  the 
[«evalent  imptessioD.  Perhaps  the  merino  blood  might  be  en- 
grafted into  their  flocks,  to  a  certain  extent,  with  great  advantage ; 
but  they  fear  the  diminution  of  size.  Size  and  fatness  are  the 
principal  objects  of  the  British  farmer ;  and,  in  the  latter  qual- 
ity, it  would  be  undesirable  to  attempt  any  further  advance. 
The  fatness  of  much  of  their  mutton  now  renders  it  almost 
uneatable. 

I  do  not  propose  to  give  a  particular  account  of  the  different 
kinds  of  British  sheep,  but  shall  speak  only  generally,  with  the 
exception  of  the  two  prominent  breeds. 

(1.)  Various  Breedi.  —  The  Lincolnshire,  the  Cotswold,  the 
Dorsetshire,  the  Gloucestershire,  the  Oxfordshire  sheep,  are 
large,  coarse-wooled,  and  coarse-boned  sheep,  which  have  their 
partisans  in  particular  districts,  and  are  much  crossed  and  in- 
termixed with  others,  but  have  not  attained  the  enviable  dis- 
tinction of  being,  if  I  may  be  allowed  the  term,  cultivated  and 
improved,  so  as  to  form  a  distinct  and  extensively  popular  race. 
Their  yield  of  woo)  is  laige,  averaging  six  or  seven  pounds  to  a 
fleece,  and  in  some  instances  more,  and  of  variable  price,  depend- 
ent, of  course,  upon  the  caprices  of  the  market,  but,  in  such  a 
country  as  this,  always  in  demand  for  coarse  fabrics.  Some  of 
these  sheep,  the  Lincolnshire  in  particular,  attain  to  an  enormous 
size.  I  have  seen  some  which,  it  was  calculated,  would  weigh, 
when  dressed,  above  seventy  pounds  per  quarter,  —  the  farmer  who 
was  feeding  them  having  already  killed  some  which  had  reached 
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that  amount.  1  shall  subjoia  the  authenticated  accouot  given 
me  oi  a  Lincolnshire  sheep,  which  will  show  that  I  do  not 
deal  in  exaggerations.*  The  sheep  which  I  saw  in  the  process 
of  fattening,  it  was  thought,  would  closely  approximate  the  same 
weight.     I  may  well  say,  "  they  were  a  sight  to  behold." 

That  any  sheep  should  be  found  of  the  extraordinary  weight 
of  the  one  given  below,  will  excite  the  surprise  of  many  of 
my  readers.  These  sheep,  however,  as  a  breed,  are  not  dis- 
tinguished for  their  thrift,  and  are  not  sought  after  in  the  mar- 
ket.  A  small  Welsh  sheep,  the  meat  of  which  is  particularly 
liked,  though  weighing  only  about  ten  pounds  a  quarter,  would 
sooner  find  a  purchaser,  and  at  a  higher  proportionate  price. 

The  Dorsetshire  sheep  have  the  peculiarity  of  producing 
lambs  twice  in  the  year.  On  the  farm  of  an  enterprising 
cultivator  in  Worcestershire,  whose  farming  is  of  a  high  order,t 
it  is  the  custom  to  breed  from  Dorset  ewes,  twice  a  year, 

*  Weigbt  ud  puticnlan  of  "  WilUun  the  Fourth,"  a  two^heu  sheep,  fod  bj 
Henir  Healey,  Esq^  and  Blaughtered  at  Brif^,  lOtb  March,  1836. 

Live  veight, 434  00 

Daad  we^^t, 304  lOi 

Blood, 11    0 

Skin, 36    0 

Pluck, 8    4 

LooM&t, 34    0 

Entnib, 36  13 

Hnd, 8  la 

Waate, 4    91  129    H 

434    0 
Deadweight,  304  Ibe.  10}  oz.,  or  76  Iba.  Sf  ox.  per  qoartar. 

This  eheep  clipped  sixteen  pounds  of  wool  the  fimt  time  he  wu  ohoin,  and 
twelve  poonda  the  second  time, 

t  As  I  m^y  have  no  better  opportunit^r,  I  bIuII  digren  hare  to  speak  of  what 
this  ftnner  has  effected,  within  a  few  yeaia,  by  hii  excellent  management  Tbe 
&mi  consini  of  one  hundred  and  Beventy-two  acres  of  bir  land,  with  a  vaiied 
soil,  and  when  he  entered  upon  its  improvement,  it  was  quite  "  down  at  the  heel." 
He  has  increaBod  liis  avetage  product  of  wheat  from  twenQr-thiee  bushels  to 
thiity-aiz  boibels  per  acre,  and  has  sotnetimes  produced  Sfty-ooe  busbela.  His 
yield  of  canota  average  Ihii^-six  tonm  per  acre,  and  his  mangel-wunel  twenty- 
five  toML  He  prefers  the  Belpan,  or  white  curot,  to  any  other,  being  much  more 
productive.  This  is  a  general  opinion.  He  keeps  twice  the  quantity  of  stock 
which  wM  kept  on  the  ftnn  when  he  began  has  improvements ;  uid  be  Bells  ao- 
nnally  sixty  tona  ofhay.    1  refer,  io  this  case,  to  the  ftrmer  who  cultivates  gaae 
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having  two  crops  of  lambs  to  send  to  market,  the  first  in  De- 
cember, (he  second  late  tn  the  siting.  In  this  case,  the  eve 
and  the  lamb  are  both  well  fed  and  nourished  with  much  care, 
as  indeed  can  well  be  afforded.  He  stated  to  me  a  fact  which 
deserves  notice.  He  has  frequently  crossed  his  Dorset  ewes 
with  a  Hampshire  buck ;  and  in  this  case,  the  female  progeny 
loses  the  property  of  breeding  twice  a  year.  I  leave  the  philoso- 
phy of  this  to  the  physiologists ;  but  the  experience  of  this 
fanner  established  the  fact.  A  sheep  which  will  give  two  lambs 
a  year  for  the  market,  and  her  own  fleece,  is  a  profitable  animal. 
The  lambs  sent  to  market  at  Christmas,  in  a  place  like  London, 
where  persons  are  always  to  be  found  able  and  willing  to  pay 
an  exorbitant  price  for  luxuries,  can  always  be  sold  to  advantage. 

(2.)  Cheviot  and  Highland  Sheep.  —  The  next  breeds  of 
sheep  which  are  commonly  seen  in  the  Smithfield  market,  and 
are  bred  extensively  in  their  proper  districts,  are  the  Highland  and 
the  Cheviot  sheep,  —  the  former  at  the  north,  and  the  latter  at  the 
south,  of  Scotland.  Both  of  these  kinds  of  sheep  are  of  moderate 
size,  and  of  good  shape,  weighing,  when  dressed,  from  twelve 
pounds  to  sixteen  pounds,  and  upwards,  per  quarter.  Their 
wool,  especially  that  of  the  Highland  sheep,  is  of  very  inferior 
quality,  being  worth  less  than  half  the  price  of  common  wool. 
The  Cheviots  are  excellent  mothers ;  and  both  of  these  kinds 
of  sheep  show  a  remarkable  thriftiness,  when  brought  from  the 
north  to  the  rich  pastures  and  turnip  fields  of  the  south.  Their 
mutton,  of  the  best  quality,  always  commands  a  high  [sice  in 


ttxttra>ive\j,fc€  hit  stock, — ofwhomlluveapoken.  This  ^rea  btm  k  great  uDOiiBt 
of  fi)od  and  manure,  Besidei  thii^  be  ha*  the  beat  amngement  for  keeping  lua 
manure  which  I  have  leen  in  the  countrj.  A  long  shed,  open  at  the  aides  half- 
waj  down,  with  a  floor  annk  about  two  feet  in  the  ground,  and  the  whole  walled 
in  at  the  lides  with  a  brick  wall,  rising  about  three  feet  above  ground,  with  a 
tight  bottom,  inclined  so  that  all  the  diaioings  of  the  heap  ran  into  a  well  in  the 
comer,  foimed  the  receptacle  for  hii  manure.  The  manoie  waa  legiilarly  brought 
into  it  from  the  stablee  and  cow-houses.  Thui  his  manure  was  effbctually  pro- 
tected from  the  >un  and  rain,  and  was  accesaible,  either  for  deposit  or  remoral. 
A  pump  was  placed  in  the  well ;  and  aa  it  became  full,  from  the  diainings  of  lb« 
heap,  the  liquid  was  pumped  up,  and  hj  a  movable  trougffa  apcead  over  the  heap. 
It  is  an  important  point  to  secure  a  manure  heap  from  the  drenching  rain,  aa  otber- 
wisa  the  liquid  running  from  it  becomea  great);  diluted,  and  in  socb  caie  appeaia 
to  looe  much  of  i(a  efficacy. 
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the  oiuket,  from  the  resemblance  in  its  taste  to  venison,  and  is 
much  sought  after  for  epicurean  tables.  The  Cheviots  are 
Tbite-faced  sheep,  and  much  valued.  They  are  never  housed, 
and  are  left  to  dig  for  their  food  in  the  bleak  pastures,  in  the 
depth  of  winter.  Their  wool  is  coarser  than  that  of  the  South 
Devon,  and  is  not  used  in  the  manufacture  of  finer  cloth.  The 
West  Highland  sheep  and  the  Cheviots  are  valuable  races  for 
their  hardiness.  The  Highland  sheep  have  black  faces,  and  are 
homed.  They  are  long  and  ill-shaped  j  and  the  average  weight 
ef  wool  is  about  three  pounds  per  fieece.  They  are  deemed 
even  hardier  than  the  Cheviots ;  but  they  come  to  maturity 
later,  and  the  best  of  them  are  not  killed  until  they  are  three 
years  old. 

(3.)  Leicester  Sheep.  —  Of  the  long-wooled  sheep,  the  Lei- 
cester take  precedence  of  all  others.  This  race  of  sheep  owes 
much  of  its  excellence  to  the  sagacity  and  skill  of  the  celebrated 
breeder,  both  of  cattle  and  sheep,  Mr.  Bakewell.  It  was  his  aim, 
by  careful  selection,  to  combine,  if  possible,  fineness  of  bone, 
beauty  and  symmetry  of  form,  tendency  or  disposition  to  fatten, 
with  weight  of  carcass,  and  a  good  yield  of  wool.  In  all  these 
respects,  it  is  surprising  what  he  seems  to  have  been  able  to  ac- 
complisb ;  and  for  roundness  and  finish  of  form,  flatness  and 
width  of  back,  shortness  of  neck,  fulness  of  breast,  width  behind, 
and  depth  of  fat  upon  the  ribs,  the  best  samples  among  them  are 
most  remarkable. 

The  success  of  Bakewell  in  breeding  his  sheep,  and  raising 
them  to  a  high  degree  of  perfection,  is  perhaps  in  no  way  more 
strongly  evinced  than  in  the  fact  that  "  he  let  his  first  ram  for 
the  season,  in  1760,  for  seventeen  shillings  and  sixpence,  and  in 
1789,  he  let  one  ram  for  one  thousand  guineas,  and  he  cleared 
more  than  six  thousand  guineas,  or  more  than  thirty  thousand 
dollars,  the  same  year,  by  the  letting  of  others."  These  fine 
sheep,  either  pure  or  intermixed,  are  found  spread  extensively 
over  the  kingdom,  though  they  are  not  well  adapted  to  a  cold 
climate,  to  short  feeding,  or  to  travelling  long  distances.  They 
cannot,  I  think,  be  pronounced  a  hardy  sheep ;  but  many  of  the 
long-wooled  sheep,  of  various  kinds,  have  been  improved  by 
being  crossed  with  the  Leicester.  Their  yield  of  wool  is  from 
six   to   seven   pounds  per   fieece,  and   is  valued  especially   for 
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wonted  yarns,  and  goes  into  seizes  and  carpeU.  They  ue 
remarkable  for  their  quiet  habits,  and  seem  to  eajoy  life  in  eat- 
ing and  growiog  fat.  They  are  Dot  highly  rained  in  Smithfield 
oiarket,  from  their  excessive  fatness,  giving  a  very  small  proportion 
of  muscle  or  lean  meat,  and  a  large  portion  of  the  carcass  being 
absolutely  uneatable,  except  by  the  most  gross  and  truly  Be- 
quimaux  appetites.*  The  Lincolnshire  sheep  are  larger  and 
coarser ;  but  in  tendency  to  keep,  and  increase  in  fatness,  the 
Leicesters  are  beyond  alt  rivalry ;  indeed,  in  respect  to  almost  all 
the  other  long-wooled  sheep,  they  hare  been  so  crossed  and  in- 
termixed with  the  t^eicester,  that  it  would  be  difficult  to  find  a 
pure  animal  of  any  one  of  the  original  breeds. 

(4.)  Smttk  Down  Sheep. — The  South  Downs  are  an  admi- 
rable race  of  sheep.  The  picture  in  the  front  of  the  Sixth  Re- 
port gives  an  imperfect  idea  of  their  extraordinary  beauty ;  and 
their  value  corresponds  with  their  beauty.  Their  average  yield 
of  wool  is  about  four  to  five  pounds,  of  a  short  staple,  and  of  a 
tolerably  fine,  and  extremely  useful  quality.  Though  they  have 
a  great  disposition  to  fatten  easily,  and  come  to  a  good  weight, 
such  as  twenty  pounds  per  quarter,  and  often  exceeding  that,  yet 
their  fat  and  lean  are  well  mixed,  and  the  proportion  of  one  to 
the  other  in  the  same  animal  such  as  is  desired.  They  have 
dark  faces,  short  legs,  and  stand  extremely  well  upon  their  legs ; 
are  broad  in  the  chest,  round  in  the  barrel,  most  compactly  and 


*  Th&t  I  ni>7  not  be  cha^ied  with  pntjudice,  I  ahtll  qucte  here  &  lettei  re- 
ctived  from  an  euuDent  Smidifield  aBlesman,  through  irbo«e  hands,  probably,  mon 
aheeppua,  in  thscouTaeofthe7«Br,  UuutthoaeofBiijr  Dthermui.  "ItwoBce^ 
eaiy  that  I  should  qaalify  mj  obserratioiM  by  saying  Uwt  no  doubt  Leicester 
abeep  have  been  of  immense  service ;  and  stme  of  the  best  of  them  are  now  ex- 
ceediogly  good,  having  the  tendency  to  fatten  more  quickly  tb&n  any  othsa. 
But  you  will  And  my  dislike  of  them  is  shai«d  by  almost  all  practical  men. 
They  certainly  have  degenerated  exceedingly,  beccHning  amajl  and  light  of  flesh, 
and  unaalable  fiom  these  causes  —  making  but  little  meat  per  pound,  and  wei^ 
ing  but  very  little.  The  average  weight  of  Ihoae  which  come  to  our  market  is 
abont  eight  and  a  half  stone,  (eight  pounds  to  a  stone,)  or  seventeen  pounds  per 
qaarter.  The  truth  is,  that  some  persons  have  paid  sodi  cloae  attention  to  neat- 
ness, symmetry,  and  comeliness  of  fbnn,  tliat  they  have  lost  size,  Betb,  and  woitb. 
They  have,  however,  their  advantages,  fbr  soch  is  their  aptitude  to  htten,  that  it 
is  only  fair  to  admit  that  more  can  be  grazed  to  an  acre  than  of  other  riieepk 
The  crass  of  a  good  Leicester  ram  with  a  large-ftaioed  Down,  makes  an  ezc<j- 
lent  sheep." 


byGoogIc 


LITE    ITOCK.  337 

Strongly  built ;  with  flat  backs,  and  broad  and  square  behiod ; 
qniet  aod  good-tempered ;  much  more  hardy  than  the  Leiceaters, 
though  in  this  renpect  inferior  to  the  Cheviot  and  the  Highland 
riieep ;  capable  of  being  driven,  without  injury,  two,  three,  or 
more  milea  a  day,  and  used  often  for  treading  the  new-sown 
wheat  where  the  soil  is  thin ;  and  doing  the  most  ample  credit  to 
any  care  or  kindness  bestowed  upon  them.  Their  wool  is  much 
inferior  in  fineness  to  that  of  the  Saxony  or  Merino;  but  for 
quality  and  amount  of  wool,  for  size  and  weight,  for  quality  of 
flesh,  and  for  general  hardiness,  it  would  be  difficult  to  find  a 
superior  race  of  animals. 

Jonaa  Webb,  Esq.  of  Babraham,  Cambridgeshire,  —  whose 
flocks  and  excellently-managed  farm  I  hare  repeatedly  seen, — 
baring  been  kind  enough  to  answer  fully  several  inquiries  which  1 
proposed  to  him,  I  shall  give  my  readers  the  benefit  of  his  replies. 
No  man  is  mom  competent  to  speak  on  the  subject,  for  no  man's 
flock  in  the  kingdom  has  attained  a  higher  eminence. 

He  has  been  a  keeper  and  breeder  of  South  Down  sheep  for 
nearly  a  quarter  of  a  century,  and  laid  the  foundation  of  his 
flock  by  a  selection  from  some  of  the  best  flocks  in  the  kingdom. 
Since  he  began  his  improvements,  he  has  never  made  a  cross 
with  any  other  breed  ;  and  no  individual  has  ever  carried  ofl' 
more  prizes  at  the  various  agricultural  and  cattle  shows,  where 
the  premiums  are  always  assigned  by  judges  who  are  understood 
to  be  entirely  disinterested,  and  without  any  knowledge  of  the 
parties  to  whom  the  animals  belong. 

"  I  classed  my  ^eep  into  three  diSerent  tribes,  according  to 
tfie  difierent  breeders  from  whom  I  procured  them,  after  I  had 
made  various  experiments  vnth  the  stock  from  each,  varying,  of 
course,  according  to  the  frame  and  constitution,  weight  and 
quality  of  mutton  and  wool,  and  the  different  character  which  I 
might  require,  always  keeping  in  view  never  to  breed  from  an 
unhealthy  animal,  however  superior  he  might  be  in  other 
respects.  I  have  oince  been  rearing  a  fourth  and  a  fifth  tribe, 
which  I  am  only  able  to  do  by  beeping  a  pedigree  of  each,  and 
by  which  means  I  am  able  to  mix  one  tribe  with  another,  as  cir- 
enmstances  and  convenience  may  require,  believing,  in  most 
cases,  'like  will  produce  like,'  with  proper  care  and  watch- 
fulness. 

"  I  consider  them  to  be  much  hardier  than  either  the  Leicester, 
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Lincoln,  or  any  other  white-faced  breeds,  the  Welsh  sheep  and 
Cheviota  excepted,  with  quality  of  mutton  and  wool  superior  to 
any  of  them.  The  weekly  statement  of  prices  in  the  London 
Smithfield  market  will  bear  me  out  in  this  assertion  in  regard  to 
meat,  and  the  regular  wool  market  in  respect  to  the  wool ;  al^ 
though,  I  believe,  wool  of  the  first  cross  between  the  Leicester 
and  the  Sooth  Down,  from  the  first  clip,  is  worth,  at  the  preseiU 
time,  fully  as  much  as  the  pure  South  Down,  for  certain  pur- 
poses. I  believe  the  South  Down  haa  more  muscle,  that  is, 
more  lean  meat,  in  proportion  to  their  fat,  than  any  other  sheep. 

"  Their  aptness  to  fatten  is  very  great,  at  an  early  age.  It  has, 
for  many  years  past,  become  the  custom,  iu  the  arable  land  dis- 
trict, to  winter  the  wether  lambs  (viz.,  castrated  lambs)  upon 
turnips,  rape,  &c.,  with  from  half  a  pint  to  a  pint  of  corn,  (pulse 
or  grain,)  or  oil  cake  made  from  linseed,  per  day,  jo  the  fold  on 
the  turnip  lands,  where  they  are  kept  as  long  as  the  turnips  last, 
say  until  the  middle  of  April,  when  they  are  clipped  and  sent  to 
market.  Many  are  sold  before  that  time,  so  that  they  are  dis- 
posed of  to  the  butcher  at  from  twelve  to  fifteen  months  old, 
weighing,  upon  an  average,  trom  eighteen  to  twenty  pounds  a 
quarter.  1  believe  they  are  capable  of  walking  farther  for  their 
food,  and  bringing  it  to  fold,  than  any  other  sheep  which  can  be 
kept  in  hurdles,  keeping  the  same  good  condition.  As  a  proof 
of  this,  you  may  see  that  my  flock  of  ewes  often  walk  from  fiva 
to  six  miles  per  day,  backwards  and  forwards,  to  feed  upon  very, 
very  poor  heath  or  sheep-walk,  and  have  no  artificial  food. 

"  The  average  yield  of  wool  frcmi  breeding  ewes  ia  about  four 
pounds  each,  and  from  ewe  and  wether  hogs,*  from  six  to  eight 
poimds  each,  according  to  their  size  and  keep,  and  the  time  of 
clipping  them.  On  referring  to  my  sheep  book,  I  find  the 
average  weight  of  wool  for  seven  years  past,  upon  sheep  of  dif- 
ferent ages,  from  one  to  seven  years  old,  (rams,)  varying  in  num- 
ber from  one  hundred  and  fifty  to  two  hundred,  each  season,  to 
be  about  eight  pounds  each. 

"  I  obtain  usually  one  hundred  and  ten  lambe  to  one  hundred 
ewes,  and  often  many  more.  The  lambs  come  generally  about 
the  beginning  of  March.     Many  persons  have  them  earlier,  and 

■  A  sheep,  after  one  Hhearin^,  whea  s  year  or  a  year  and  a  half  old,  ia  called 
a  thtar-hog,  v  davMnt,  at  AtarHng. 


byGoogIc 


UTZ    STOOS.  339 

many  later ;  and,  in  a  general  way,  the  later  they  lamb  the  mora 
they  Uein. 

"  The  ewes  are  first  put  to  the  ram  at  about  nineteen  months 
old.  I  geoerally  put  eighty  ewes  to  each  tarn ;  sometimes  more ; 
often  less,  if  the  ram  is  aged,  or  according  to  circumstances. 

"  I  feed  my  flock  ewes  upon  stubbles  from  whence  the  crops 
of  com  (grain)  have  been  harrested,  and  upon  old  seed-layers, 
(lands  laid  down  to  gran,)  about  the  time  of  putting  the  rams 
with  them.  They  are  generally  together  about  eight  or  ten 
weeks,  more  or  less,  according  to  circumstances.  The  ewes  are 
■bifted  about  from  the  stubbles  in  which  are  the  young  clovers, 
tbc.,  for  the  following  summer,  on  to  old  heath,  sheep-walk, 
or  pasture,  until  within  a  short  time  of  their  lambing,  if  that 
description  of  food  lasts  out,  when  they  are  put  upon  turnips  to 
be  eaten  oflT  upon  the  land  on  which  they  are  grown,  hurdled 
in  for  that  purpose,  and  receive  only  a  small  quantity  of  them 
at  firat,  with  some  hay  chaff,  or  hay  and  straw  chaff  mixed  in 
troughs.  Some  hare  straw  chaff  only ;  or  1  remove  the  ewes 
ioio  a  straw  yard  to  pick  over  the  straw,  to  lodge  there  at  night, 
and  return  to  the  turnip  field  the  next  morning.  On  very  bad 
feeding  land,  the  turnips  ore  often  drawn  off  the  land  and  stored, 
and  the  sheep  are  fed  with  them  upon  pastures  or  in  yards. 
About  a  fortnight  or  three  weeks  after  the  ewes  have  lambed, 
they  have  what  turnips  they  require,  with  some  hay  chaff  or 
straw,  and  are  kept  upon  them  as  loi^  as  the  turnips  last,  when 
they  are  fed  with  mangel-wurzel,  rye  sown  for  spring  feed,  dec, 
nntil  the  artificial  grasses  are  ready  for  feeding,  upon  which  the 
flock  continue  until  the  lambs  are  weaned.  This  takes  place 
generally  about  the  latter  end  of  June,  or  the  beginning  of  July, 
according  to  the  age  of  the  lambs.  The  lambs  are  then  put 
apOR  after-grasa  from  which  hay  has  been  cut,  artificial  grasses, 
jtc.,  until  the  turnips  or  rape  are  ready  to  be  eaten  off,  when 
they  are  put  upon  it,  and  are  (speaking  of  my  own)  never  taken 
off  the  land  upon  which  that  food  is  growing,  until  it  is  all  con- 
sumed, the  following  spring,  however  bad  the  weather.  The 
ewe  lambs  intended  for  stock  have  some  chaff  in  troughs  besides 
the  turnips,  which  are  not  cut,  but  eaten  off  the  ground.  The 
wether  and  ram  lambs  have  the  same  treatment,  with  the  addi- 
tion of  a  little  corn  (grain)  or  oil  cake,  or  a  mixture  of  them, 
according  to  the  price,  and  have  their  turnips  cut  for  them  in 
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troughs.  The  corn  or  oil  cake  is  given  in  small  quantities  at 
first,  and  increased  until  each  receives  one  pint  per  day,  which 
is  sufficient  to  fatten  them  b;  the  time  before  spedfied. 

"  The  ewes  are  often  kept  until  they  are  nine  or  ten  years 
old,  but  not  in  the  regular  flock,  as  they  are  mostly  broken- 
mouthed  and  require  nursing,  especially  where  they  have  been 
kept  much  upon  turnips.  The  usual  time  of  keeping  them,  if  in 
a  dock,  is  until  they  are  six  or  seven  years  of  age. 

"  I  think  the  first  cross  with  a  South  Down  and  a  Leicester 
one  of  the  best  I  have  ever  seen,  both  for  mutton  and  wool,  and 
general  usefulness ;  and  as  a  breeder  of  South  Downs,  I  recom- 
mend to  use  the  South  Down  ram  to  the  white-faced  ewe,  as  the 
prodace,  when  fat,  is  worth  more  per  pound  than  a  cross  made 
the  other  way,  viz.,  with  the  white-faced  ram  and  the  South 
Down  ewe ;  but  possibly  a  breeder  of  Leicester  rams  would  say 
differently.  I  believe  my  assertion  will  be  borne  out,  that  eight 
lambs  out  often  will. take  most  after  the  male,  if  a  South  Down, 
in  color,  and  a  greater  number  than  after  the  Leicester  ram ;  and 
(he  price  in  Smithfield  will  determine  which  description  is  worth 
the  most  per  pound,  a  white  or  brown-faced  ^eep.  I  have 
stated  that  the  produce,  when  fat,  are  worth  more  per  pound,  as  I 
consider  that  all  sheep  so  bred,  viz.,  as  crosses,  are  worth  more  to 
fat  than  for  any  other  purpose,  and  are  certainly  excellent  sheep. 
Some  CTOBBBB  have  been  carried  farther  to  great  advantage,  with- 
out doubt,  but  it  is  the  exception  not  the  rule.  Little  doubt 
exists  in  my  mind,  that  the  breeders  of  Leicester  and  other 
white-faced  sheep  can  and  do  use  a  South  Down  for  one  cross 
only,  and  then  breed  on  from  that  cross,  not  by  patting  the 
crosses  together,  but  by  putting  a  white-&ced  ram  to  the  half- 
bred  ewe,  and  so  keep  on,  from  her  produce,  with  the  Leicester 
or  white-faced  sheep  for  several  generations,  by  which  means 
they  obtain  more  muscle,  more  constitution,  quite  as  much  or 
more  wool,  (if  the  selection  is  properly  made  in  choosing  the 
South  Down  ram,)  and  I  believe  the  brown  color  of  the  male 
would  be  quite  subdued  by  the  second  cross,  or  the  third  at 
most ;  on  the  other  hand,  I  believe  it  has  been  proved  that  the 
stain  of  the  white-faced  sheep  in  a  South  Down  flock,  where  the 
experiment  has  been  tried,  has  never  been  extinguished.  Some 
will  come  a  little  different  from  others  in  the  same  lot.  Perhaps 
some  individuals  may  differ  from  me  in  opinion.  You  asked 
for  mine. 
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"  Id  making  these  lemarks  respecting  the  South  Down  sheep, 
I  wish  it  to  be  fully  understood  that  it  is  far  from  my  wish  to 
disparage  any  other  breed  of  sheep.  Thete  may  be  others 
equally  good  for  certain  districts  and  localities ;  possibly  better. 
Hy  object  has  been  to  point  out  the  general  usefulness  of  the 
one,  without  calling  in  question  the  good  qualities  of  any  other." 

I  hardly  know  what  requires  to  be  added  to  ao  account  of  thia 
excellent  breed  of  sheep,  so  full  and  explicit  as  that  which  has 
now  been  laid  before  my  readers,  and  every  word  of  which  rests 
QpOQ  careful  and  successful  experience.  Some  of  the  [H'incipal 
breeders  of  sheep  in  England  have  annually  a  letting  of  tupa  or 
rams,  in  which  their  best  rams  are  exhibited,  and  they  are  then 
let,  in  open  auction,  to  such  farmers  as  choose  to  hire  them  for 
the  season,  for  the  improvement  of  their  fiocks.  I  have  attended 
two  such  meetings,  where  I  found  a  numerous  party  of  farmers, 
breeders,  and  amateurs,  assembled, — some  coming  from  a  long 
distance,  —  the  competition  spirited,  and  the  hospitalities  of  the 
former  or  proprietor,  at  whose  place  we  met,  most  liberal. 

The  first  of  the  two  meetings  I  attended,  was  at  Ingestrie, 
Staffordshire,  the  seat  of  Earl  Talbot.  The  bucks  to  be  let,  on 
this  occasion,  were  superior  animals  of  the  Leicester  or  Bakewell 
breed,  amounting  to  twenty-four.  There  were  of  these  twelve 
shearlings,  or  animals  from  whom  only  one  fleece  had  been 
taken,  and  the  amounts  of  these  shearings  were  given  as  fol- 
lows :  —  71  lbs. ;  10}  lbs. ;  8  lbs. ;  8|  lbs. ;  7^  lbs. ;  9|  lbs. ;  8  lbs. ; 
9  lbs. ;  10  lbs. ;  8}  Iba. ;  11  lbs. ;  9  lbs.  These  sheep  were  all  of 
a  high  character.  In  this  case  the  bidding  was  private,  the  offer 
being  privately  communicated  to  the  agent  for  the  sale,  who  first 
announced  to  the  bidder  the  price  at  which  the  individual  sheep 
was  held,  and  then  took  the  highest  advance  upon  that  price,  the 
buck  too,  upon  which  he  bid,  being  known  likewise  only  to  the 
agent.  This  method  gratified  the  secietiveness  of  those  who 
itrished  to  conceal  their  bargains,  and  at  the  same  time  induced 
the  hirers  to  name  at  once  their  highest  offer.  The  company, 
which  was  numerous,  afterwards  dined  together  in  the  palace 
ball.     His  lordship  himself  presided  at  the  dinner. 

At  Mr.  Webb's,  at  Babraham,  Cambridgeshire,  the  bucks  to 
be  let  amounted  to  177,  which  were  all  numbered  and  tied  upon 
the  ground,  for  the  examination  of  the  company.  The  number 
of  each  sheep  was  given  upon  a  list  exhibited,  with  his  age,  the 
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amount  of  wool  yielded  by  him,  and  the  price  at  which  his  let- 
ting was  fixed.  At  an  appointed  hour,  each  sheep  was  brought 
into  the  ring,  the  lowest  price  named,  and  the  competition  began 
by  an  advance  upon  the  price  stated.  If  not  taken,  his  letting 
was  afterwards  the  subject  of  private  negotiation.  In  some 
cases,  there  was  a  large  advance.  After  the  letting,  the  company, 
consisting  of  more  than  two  hundred  noblemen,  gentlemen,  and 
faimera,  sat  down  to  a  bountiful  entertainment,  provided  by  the 
host,  in  a  marquie  erected  for  that  purpose.  Mr.  Webb  stipulated 
to  convey  the  animal  sold,  at  his  own  expense,  half  the  distance, 
if  it  did  not  exceed  one  hundred  miles,  and  to  take  all  the  ordi- 
Dary  risks.  I  subjoin  the  list  ot  1646,  including  number,  prices, 
and  weight  of  wool,  thinking  it  may  be  curious  to  my  readers. 

AlMfer  nfBuda,  IFei^  qf  Wool,  andPrioa  t{f  Letting  for  Oe  Snum,  of  Ue  3VP 
Show  nfJofuu  ffeU,  Eiq^  Babmhani,  CambridgtMre,  Juty,  184a 


•Seven  Feaneld. 
.    £36  ISn  .    . 

Six  Ttan  old. 
.    .£S     5b.  .    . 


t^  Ttan  oU. 
.    .£17  17s..    . 


IWr  Ttan  old. 


6  € 

7  7 
10  10 
15  15 

15  15 
14  14 
SI  0 

17  17 

18  18 
18  18 

16  16 


7W  Feort  oid: 
.  .  £7  7b..  . 
.    .    15   15     .    . 
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FueM  ar  Lnrim 


£10 

10  ■. 

6 

6 

11 

n 

IB 

18 

10 

10 

15 

IS 

15 

15 

34 

3 

8 

8 

IS 

16 

10 

10 

10 

10 

6 

8 

6 

6 

6 

6 

8 

8 

16 

16 

18 

18 

31 

0 

13 

13 

53 

10 

31 

10 

93 

10 

36 

5 

31 

10 

36 

5 

36 

5 

43 

0 

31 

0 

TtaHittg^ 

£10 

lOi. 

..«T 

No. 

Pi 

111. «. 

7  8 

134  ..  . 

6  8 

135  . 

9  8 

137  . 

8  IS 

139  . 

8  0 

131  . 

8  4 

133  . 

7  8 

133  . 

0  8 

134  . 

9  0 

135  . 

7  0 

138  . 

8  0 

139  . 

7  B 

140  . 

8  0 

141  . 

7  0 

143  . 

e  0 

143  . 

8  0 

144  . 

7  0 

145  . 

8  4 

146  . 

7  0 

147  . 

8  0 

148  . 

9  8 

149  . 

9  8 

150  . 

8  8 

151  . 

7  6 

isa  . 

9  0 

153  . 

9  0 

154  . 

8  4 

155  . 

8  4 

157  . 

8  0 

158  . 

159  . 
161  . 

7  12 

101  . 

6  8 

163  . 

7  4 

166  . 

6  13 

169  . 

6  13 

170  . 

7  8 

173  . 

8  0 

173  . 

7  8 

174  . 

e  13 

175  . 

8  0 

176  . 

6  0 

177  . 

7  13 

10 

10 

13 

13 

14 

14 

9 

9 

15 

15 

10 

10 

10 

10 

9 

9 

16 

16 

36 

s 

18 

18 

IS 

15 

15  15 
14  14 

16  16 


The  character  of  Mr.  Webb'3  flock  is  above  all  praise ;  and  I 
could  wish  to  see  this  breed  of  sheep  extensively  spread  in  the 
United  States.     Of  the  character  and  demuid  for  the  wool,  the 
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manufactiirera  are  the  proper  judges.  As  mutton,  they  are  pre- 
eminent, —  combining  with  extraordinary  fatness  a  fair  proportion 
of  lean  meat,  —  and  in  taste,  deemed  equal  to  the  Highland  sheep. 
We,  1  think,  as  a  people,  hare  yet  to  acquire  a  taste  for  mutton. 
In  this  respect,  we  differ  altogether  from  the  English,  with  whom, 
in  spite  of  all  we  hear  about  "the  roast  beef  of  old  England," 
mutton  seems  every  where  the  preferred  dish.  The  immense 
quantities  of  poultry,  likewise,  which  are  brought  to  our  markets, 
will  stand  in  the  way  of  other  meats ;  yet  our  markets,  espe- 
cially in  our  large  cities,  are  likely  to  furnish  a  steady  and  increas- 
ing demand  for  mutton ;  and  wherever  they  can  be  reached,  I 
believe  that  no  breed  of  sheep  are  so  likely  to  meet  and  con- 
stantly stimulate  that  demand,  as  the  beautiful  mutton  of  the 
South  Down  sheep. 

(5.)  General  Management  of  Ske^.  —  I  must  remind  my 
friends  in  the  United  States,  that  excellence  in  any  department 
of  husbandry  has  not  been  reached  here,  and  can  no  where  be 
sustained,  without  persevering  efforts,  and  aa  extreme  watchful- 
ness and  care.  Sheep  here  are  never  left  to  take  care  of  them- 
selves, but  have  always  a  shepherd  with  them,  — commonly  a  boy 
or  an  old  man, -r  by  day,  and  are  carefully  folded  at  night.  The 
fatting  sheep,  while  the  artificial  feed  remains,  are  fed  in  folds.* 
The  general  impression  with  us,  I  know,  is,  that  they  are  turned 
into  a  field  of  unpuUed  turnips,  and  leA  to  gnaw  them  into  the 
ground ;  but  this  method,  unless  the  turnips  are  very  small,  is  not 
much  practised  or  approved.  The  turnips  are  generally  drawn 
for  them,  cut  up  by  a  machine,  and  placed  in  troughs.  This  is 
especially  important  in  respect  to  Swedes.  An  experienced  for- 
mer in  Nottinghamshire    informed  me  that  he  was  averse  to 

'  "It  ia  the  cuatom  for  almost  eveiygnuer  to  have  sheep  follow  on  the  granei 
after  the  besata.  It  is  true,  our  tjMeok  of  feedinff  the  majority  of  aheEp  is  much 
altered.  The  increaaed  population  demanda  it  ahould  be.  It  *u  fonnerly  the 
pnctice  to  let  the  sheep  ;nze,  md  have  the  lean  nonriahed  bj  degrees,  until 
they  were  t»o  yean  old  ;  but  now  the  plan  is,  to  feed  aheep  aa  highly  aa  tbej 
will  bear,  to  make  them  hX  as  lambs,  keep  them  bo,  and  bring  them  to  lievvy 
weights  at  one  year  old.  The  sheep  fed  in  this  way  leave  a  great  prtjfit ;  but  tho 
principal  inducement  to  adopt  this  plan  ia  for  the  advantage  which  the  land  de- 
rives. You  are  aware  that  nothing  will  produce  auch  a  crop  or  grain  as  a  turnip 
field  eaten  ofT  by  aheep  folded  upon  it,  especially  with  the  addition  of  oil  caks 
and  gnun."  —  ExtraHJnm  prieaie  LdUr, 
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giriDg  Swedes  to  ewos  in  milk,  when  their  lambs  were  young, 
as  he  found  that  il  made  the  milk  of  (he  ewes  too  rich  for  the 
digestion  of  the  lambs.  He  therefore  aimed  to  hare  some  white 
turnips  in  reserve  for  the  ewes  at  lambing  time.  I  put  this  down 
as  the  result  of  his  obserration,  without  any  other  confirmation 
of  the  fact. 

Experiments  were  reported  to  me,  on  a  farm  which  I  visited, 
from  which  it  would  appear  that  feeding  sheep  for  fatting  in  a 
dry  shed,  upon  a  raised  fioor,  and  where  they  were  protected 
from  the  weather,  was  attended,  on  a  strict  comparison  with 
those  fed  in  an  open  field,  with  a  great  saving  of  food,  and  a 
laige  increase  of  weight.  Other  experiments  of  a  similar  kind 
have  not  resulted  so  satisfactorily,  as  fully  to  establish  this  point. 
The  subject  deserves  further  trials.  In  all  attempts  to  fatten 
animals,  a  principal  object  should  be  to  make  them  comfortable. 
Sheep  will  bear,  without  apparent  suffering,  almost  any  degree 
of  cold ;  but  they  often  suffer  from  wet,  and  especially  from  a 
wet  lodging.  Where  a  shed  open  at  one  side,  to  which  they 
may  resort  at  their  pleasure,  is  connected  with  a  dry  fold  yard, 
the  best  arrangement  seems  to  be  attained.  Difference  in  climate 
is  to  be  considered.  In  England,  the  winter  is  temperate,  and 
generally  wet;  in  the  United  States,  it  is  dry  and  cold.  In 
some  experiments  reported,  it  would  appear  that  sheep  do  better 
when  the  turnips  are  given  to  them  unwashed,  than  when  given 
in  a  perfectly  clean  state.  I  have  seen  some  human  Iambs,  un- 
washed and  uncombed,  the  very  examples  of  vigorous  growth, 
of  muscular  energy,  and  of  ruddy  health  if  you  could  get  at  the 
true  color  of  their  cheeks.  1  have  not  been  accustomed,  how- 
ever, to  attribute  tbetr  remarkable  healthiness  to  the  dirt  in 
which  they  lived.  The  above  statement,  in  respect  to  sheep, 
may  possibly  be  true,  or  it  may  be  a  mere  excuse  to  one's  con- 
science, for  not  an  uncommon  reluctance  to  pains-taking  and 
labor. 

Of  one  point  I  hope  my  American  readers  will  not  lose  sight ; 
and  that  is,  that  the  extraordinary  fatness  and  thrift  of  the  Eng- 
lish sheep  is  not  acquired  without  an  abundance  of  succulent 
food,  and  with  this  their  fattening  goes  on  as  well  in  winter  as 
in  summer.* 

*  I  tuive  refeired  sereral  times  to  the  um  of  oil  cake,  in  fttteDing;  both  ibe^ 
and  nest-stock.    Portupfl  I  ahaU  have  do  better  of^tortimitf  of  (aying,  that  a 
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4.  Swine.  — I  have  seen  do  iadiridual  hogs,  and  no  breed  ol 
swine,  in  any  respect  superior  to  those  which  abound  with  us. 
They  are  not  kept  to  a  great  extent,  or  in  large  herds,  and  most 
of  them  are  killed  very  young.  There  is  no  pork,  excepting  that 
for  navy  and  shipping  purposes,  salted  and  packed  down,  ea  with 
us,  in  tubs  ;  but  with  the  exception  of  the  lean  meat,  which  is 
eaten  fresh,  or  made  ioto  sausages,  the  hams  are  hacontd  and 
slightly  smoked,  and  the  sides  or  flitches,  which  alone  are  called 
bacon,  are  cured  very  much  as  the  hams  are,  and  then  hung  about 
the  wall  in  the  farmer's  kitchen,  very  consolatory  under  the  ajK 
prehension  of  scarcity,  but  to  my  taste  nowise  ornamental.* 

The  best  hogs  which  I  have  seen  are  the  E<s8ex  While,  — raised 
by  a  distinguished  breeder,  Mr.  F.  W.  Hobbes,  — the  Berkshire, 
and  the  Neapolitan.  These  are  often  crossed,  and  variously  in- 
termixed. The  hogs  of  a  most  successful  fanner  in  Cornwall, 
to  whom  I  have  before  referred,  were  a  mixture  of  the  Essex, 

valued  triend  of  miiM,  Thomoe  S)>eiicer,  Esq.,  of  Bransbj,  Liiico]aBhira,  nuMt 
kindly  Temembeied  by  aaay  friendi  in  the  United  States,  hu  applied,  with  suc- 
cess, a  new  article  to  the  fattening  of  hia  cattle.  He  obtains  from  the  greasO' 
leeeirera  and  soap-boilen,  in  London,  large  quantities  of  their  tetbae,  with  oa 
called  terapt,  here  {nrmnciallj'  colled  bronin,  which  in  the  pmcesa  of  munifse- 
tnre  ia  pressed  into  cokes,  and  sent  to  him  in  that  form.  He  uses  this  ateaned 
or  heated,  and  mixed  with  turnips,  chopped  haj,  and  meal,  to  give  to  hia  fatten- 
ing cattle,  and  finds  great  adnuttages  from  it.  It  lequires  some  little  time  to 
induce  them  to  est  it  Some  of  the  best  feeders  of  awine  whom  I  have  known 
have  always  deemed  it  necesBsiy  to  give  them,  with  their  farinaceous,  a  portion 
of  animal  food.  The  hog,  however,  is  a  univeteal  and  iodiacriminate  gounnajid. 
Cattle  being  wholly  gnuninivorous,  might  be  supposed  to  be  averae  to  animal 
food ;  but  the  appetite  can  be  trained ;  and  we  may  find  a  solution  of  the  ease  in 
the  great  doctrine,  that "  all  flesh  is  grass." 

•  The  pork  which  is  principally  sold  in  the  Loudon  markets  Is  very  amalL  A 
good  deal  of  it  comes  ftimn  Irelssd,  fiwn  the  pigs  of  the  poor  cotters,  who  de- 
pend upon  the  pet  pig  to  pay  the  "  riot"  A  principal  dealer  infcHToed  me,  that 
formerly  his  customers  would  be  glad  of  a  side  of  pork  which  would  weigh  two 
hundred  weight ;  now  they  are  averse  to  it,  if  it  exceeds  fifty  pounds.  This  poA 
is  very  slightly  salted.  The  hams  and  flitches  are  not  always  smoked,  bnt  sisk- 
pty  cured  and  dried,  and  in  that  way  generally  preferred.  The  American  hana 
are  deemed  too  large  for  the  nniket,  end  are  objected  to  as  not  cut  with  sufficient 

The  objection  to  the  lord  from  the  United  States  is,  that  it  is  too  soft  Whether 
this  be  owing  to  the  fbed  upon  which  the  swine  are  tktted,  at  the  mode  of  pre- 
paring the  lard,  it  would  be  worth  while  to  inquire.  The  Irish  are  said  to  give 
hardness  to  their  lard,  of  which  great  qnantitrea  are  imported,  by  the  iotenniztiDe 
of  a  portion  of  motton  tallow.  From  Ireland  it  usually  eomea  in  bUdden  of  fire 
to  eight  pounds'  weight,  a  form  much  preferred  to  kegs. 
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the  Neapolitan,  and  a  boar  which  he  had  imported  from  the 
United  States.  They  were  customarily  killed  at  one  year  old, 
weighing  from  fifteen  to  serenteen  score  pounda.  Some  which 
I  saw  at  two  years  old,  be  calculated  would  weigh  thirty-fire 
score.  He  has  killed  some  which  weighed  tbirty-«ix  score. 
These  are  very  eztiaordinary  weights.  His  hogs  go  in  the  pas- 
ture from  April  until  October,  emd  have  no  other  feed.  In  the 
autumn  they  are  put  up,  and  fatted  with  steamed  potatoes,  mixed 
while  warm  with  barley  meal.  Twelve  gallons  of  barley  meal 
be  deems  sufficient  for  fattening  a  hog  fed  in  this  way.  They 
are  watched  by  a  hind,  who  supplies  them  as  often  as  their 
troughs  are  empty,  and  as  be  can  induce  them  to  eat.  His 
practice  corresponds  with  that  of  a  successful  farmer  in  Ver- 
mont, which  I  shall  detail  to  my  readers.  His  hogs  were  kept 
in  his  pastures  from  spring  until  autumn,  during  the  grass  season, 
without  other  food  than,  at  night,  the  slops  or  refuse  of  the  dairy. 
In  the  autumn  they  were  brought  into  warm  styes,  and  were 
continued  to  be  fed  upon  hay,  chopped  and  steamed  for  them, 
with  a  very  small  quantity  of  com  meal  mixed  with  it.  In  this 
way  be  made  excellent  hoga,  and  at  a  cheap  rate,  One  acre  ot 
land  was  sufficient  to  support  six  hoga.  He  occasionally  changed 
their  pasture.  He  deemed  bogs  kept  in  this  way  a  more  profit- 
able stock  than  sheep,  —  a  discovery  which,  I  think,  will  surprise 
Diaay  feeders  of  swine. 


CIX.  — DAIRT  HUSBANDRY. 

England  baa  long  been  celebrated  for  its  dairy  products,  at 
least  for  the  quality  of  its  cheese ;  and  this  is  often  of  a  superior 
description. 

_  1.  BcTTER.  —  The  butter  in  England  is,  much  of  it,  delicioua, 
especially  that  which  is  made  in  private  families,  where  it  is 
churned  from  new  and  sweet  cream  every  morning,  and  brought 
firesh  from  the  churn  to  the  breakfast  table ;  and  more  particu- 
larly when  thti  butter  is  made  from  the  cream  of  an  Alderney 
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cow.  The  common  market  and  shop  butter,  however,  is  of  the 
some  various  character  with  that  in  our  own  markets,  with  bo 
lai^er  proportion  of  very  excellent  butter  than  is  to  be  found  in 
the  markets  of  Boston,  New  York,  and  Philadelphia.  Indeed, 
much  of  the  butter  found  in  the  market  of  the  last-named  city, 
for  its  freshness  and  deliciousness,  is  no  where  surpassed.  The  but- 
ter in  England  is  generally  sent  to  market  fresh,  and  yon  are  left 
to  salt  it  at  your  pleasure,  as  you  use  it.  The  salted  butter,  in 
tubs  or  firkins,  is  mostly  imported  from  Ireland,  or  the  Continent. 
Even  this,  however,  is  not  heavily  salted.  In  most  of  the  mar- 
kets, a  good  deal  of  butter  made  from  the  whey  of  cheese  is  sold 
at  a  reduced  price.  It  is  of  inferior  taste  and  quality,  and  is 
bought  by  the  poor,  or  to  be  used  in  cooking,  where,  like  a  good 
many  nameless  things,  it  may  be  thoroughly  disguised,  and  pass 
without  detection. 

The  Dorsetshire  butter,  which  stands  at  the  head  of  the  mar- 
ket, comes  packed  in  neat  casks  of  about  thirty  pounds  each; 
but  is  very  lightly  salted,  and  of  course  will  not  keep  long. 
It  is  likewise  sent  up  to  London  in  lumps,  perfectly  fresh  for  the 
table.  Its  quality  is  excellent  The  table  butter  likewise,  from 
Epping,  and  especially  Aylesbury,  is  of  the  best  description. 

The  Devonshire  butter  is  almost  universally  made  by  firet 
heating  the  milk,  just  so  much  as  to  cause  the  escape  of  the 
fixed  air.  In  twelve  houft  the  cream  is  all  brought  to  the  surface, 
and  in  a  state  of  consistency  to  be  easily  taken  off.  It  is  a  dis- 
puted point,  whether  as  much  butter  is  obtained  in  this  way  as 
by  the  ordinary  mode  of  letting  it  stand,  without  being  heated,  a 
much  longer  time.  The  butter  is  thought  to  acquire  in  this  way 
a  peculiar  taste,  but  it  is  by  no  means  unpleasant.  The  skimmed 
milk  remaining  is  perfectly  sweet,  and  appears  the  richer  for 
being  heated.  In  this  way  is  obtained  the  famous  clotted  cream 
which  Is  to  be  found  on  the  hospitable  tables  of  Devonshire,  and 
is  a  great  luxury. 

Glass  milk-pans,  made  of  bottle-glass,  are  much  approved,  and, 
with  proper  care,  are  in  no  danger  of  being  broken.  They  re- 
commend themselves  by  their  cleanliness  and  incapacity  of  rust, 
or  corrosion,  or  decomposition.  In  some  dairies  I  found  shallow 
leaden  troughs  used  for  setting  the  milk,  with  a  tap  at  the  bot- 
tom, so  as  to  draw  the  milk  off  and  leave  the  cream.  Some 
persons  maintain  that,  the  more  shallow  the  pan,  the  more  cream 
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in  proportion  iriU  be  obtained ;  but  in  a  large  dairy  in  Scotland, 
the  milk  is  ^ways  set  in  deep  casks  and  tubs.  Such  is  the  direr- 
sity  of  opinion  every  where  prevalent.  The  Scotch  had  no  fears 
that  the  cream  would  not  find  its  way  to  the  surface  unless  the 
principle  of  grayitation  were  to  be  reversed.  One  of  the  best 
dairy  women  in  the  country  never  suffers  any  water  to  be 
applied  to  the  butter  when  taken  out  of  the  churn,  a  practice  not 

UDCOOUnOD. 

2.  Cbebse.  —  English  cheese  has  long  been  celebrated  for  its 
excellence,  but  it  is  far  from  being  ail  equally  good.  The  Stil- 
toQ  cheese  stands,  hy  general  admission,  at  the  head ;  the 
Cheshire,  the  Cheddar,  the  QlouceEtershire,  and  the  Wiltshire, 
have  their  different  partisans,  and  though  they  differ  from  each 
other,  are  preferred  according  to  the  particular  tastes  of  those 
who  eat  them.  The  celebrated  Dunlop  cheese  of  Scotland, 
which  is  certainly  excellent,  is  made  with  one  fourth  paxt  of 
ewe's  milk. 

It  caonot  be  expected  that  I  should  go  into  all  the  processes 
of  the  dairy.  My  remarks  mast  be  general.  All  dairymen  seem 
to  agree,  that,  in  cheese-making,  much  depends  on  the  character 
of  the  soil  upon  which  the  cows  are  fed.  Wet  and  low  grounds, 
producing  a  rank  and  coarse  herbage,  are  unfavorable,  and  so  are 
the  artificial  grasses  given  to  the  cows  green.  Ad  old  pasture 
and  a  dry  soil  are  most  desired ;  and  it  is  said,  that  the  poorer 
the  pasture,  the  better  the  cheese.  Wet  and  cold  pastures  have 
been  converted  into  good  cheese  grounds,  by  thorough  draining 
and  cleaning.  The  quality  of  the  cheese  depends,  more  than 
upon  any  thing  else,  upon  the  skilful  and  careful  management 
of  the  dairy-maid  herself.  This  is  to  be  learned  by  practice,  and 
very  little  useful  direction  can  be  conveyed  in  words.  The 
making  of  cheese  is  a  chemical  operation.  We  shall  be  glad 
when  chemistry  is  so  applied  as  to  determine  the  rules  by 
which  success  may  be  made  certain. 

The  average  quantity  of  cheese  made  is  reckoned  at  one  hun- 
dred and  twelve  pounds  to  one  hundred  gallons  of  new  milk. 
Few  cheeses  are  made  wholly  of  new  milk,  being,  in  general, 
itrhat  are  called  two  mea^  cheese,  and  the  cream  being  taken  off 
the  previous  night's  milk,  lo  be  converted  into  butter.  In  this 
case,  according  to  the  practice  of  an  excellent  Vermont  farner 
VOL.  II.  30 
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within  my  knowledge,  the  battermilk  would  go  back  to  the 
cheese  and  serve  to  enrich  it.  The  cheeses,  in  general,  are  made 
very  hard,  which  is  owing,  in  the  first  place,  to  cutting  the  curd 
very  fine,  and  next,  to  the  severe  pressure  which  is  given  to 
them.  The  rennets  are  here  called  veils ;  and  the  best  are  im- 
ported from  Ireland.  At  one  of  the  principal  dairies  which  I 
visited,  it  was  customary  to  put  six  skins,  at  the  beginning  of  the 
season,  into  two  gallons  of  brine,  end  use  this  liquid  for  forming 
the  curd,  in  such  quantities,  and  at  such  time,  as  required.  A 
quantity  of  lemon  was  also  put  into  the  Uquid,  to  correct  the 
taste  and  give  it  a  flavor ;  but  I  believe  with  no  advantage  to 
the  cheese.  It  is  strongly  urged  not  to  use  the  rennets  until 
they  are  a  full  year  old,  as  otherwise  they  cause  the  cheese  to 
heave  and  to  be  full  of  holes.  In  most  dairies,  it  is  customary  to 
scald  the  curd  with  hot  whey,  but  by  the  best  dairy-women  this 
is  disapproved,  as  tending  to  impoverish  the  cheese.  The  color- 
ing the  cheese  with  anatto  is  not  universally  practised,  nor  does 
it  much  benefit  the  sale,  where  the  character  of  the  dairy  is 
known.* 

I  received  from  two  sources,  where  the  cheese  was  of  the  first 
quality,  two  recipes  for  making  Stilton  cheese,  and  one  for  mak- 
ing Cheshire,  which  I  shall  subjoio. 

(1.)  SlilUm  Cheese.  —  "To  fill  one  of  the  StUton  moulds, 
take  nine  gallons  of  new  milk,  and  one  gallon  of  cream.     Take 

*  Sereml  questiont  have  been  propoaod,  by  a  reapacted  cone^Modent,  t» 
cheGBe-maldng.    I  shall  bdbw«  to  the  best  of  inj  infoiiDatioD. 

The  shin*  for  leonet  ue  to  be  procured  a  fear  before  tbej  are  wauled ;  to  b« 
cleaned  of  all  impurity  j  bo  be  tumed  inaide  out  and  salted ;  to  be  then  j»ck«d 
down  one  upon  the  other  in  salt,  withala^er  of  salt  between  each;  and  then  c«ff- 
ered  with  salt  and  shut  up.  As  they  aie  wanted,  a  month  before  being  used,  thef 
an  to  be  taken  out ;  the  brine  drained  fhiin  them;  spread  aedpowdwed  with  fine 
salt ;  rolled  out,  and  distended  upon  sticks ;  and  hung  up  to  dry. 

The  temperature  of  the  milk,  when  the  rennet  is  applied,  should  be  from  W  to 
B4°  Fahr.  The  dairy-women  in  some  parts  of  the  country,  who  make  very  gmd 
cheese,  make  their  cheeses  cold,  that  is,  coagulate  at  a  very  low  temperatnnB. 
This  cheese  is  said  always  to  meet  a  quick  demand.  They  likewise  salt  then 
but  lightly. 

The  curd  is  broken  by  a  machine,  being  formed  of  projecting  teetii  set  npoo  s 
cylinder ;  and  the  cord,  being  placed  in  a  kind  of  hopper,  passes  through  them 
and  is  ground  fine. 

An  hour,  or  an  hour  and  a  half,  is  thought  the  proper  time  for  the  pncev  of 
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one  quart  of  marigold  fiowers,  and  pound  them  very  &ae  in  a 
mortar,  and  tben  stir  them  into  two  quarts  of  boiling  water,  and 
let  them  stand  five  minutes.  Then  strain  off  the  liquid  into  the 
cream,  and  pour  it  into  the  milk.  Put  in  the  rennet.  When  it 
has  come  into  curd,  take  a  cheese-cloth  and  put  it  into  a  sieve, 
and  raise  the  curd  with  the  hand  into  the  sieve,  and  let  it  drip 
until  it  is  firm  enough  to  be  put  into  the  mould.  When  first 
put  into  the  mould,  press  it  with  small  weights  for  two  hours; 
then  apply  a  dry  cloth  to  it,  and  put  it  under  the  press ;  and  salt 
it  every  twelve  hours  for  three  times.  When  taken  from  under 
the  press,  put  a  bandage  of  calico  around  it  for  several  weeks, 
until  it  gets  quite  firm." 

(2.)  Improved  Stilton  Cheese.  —  The  subjoined  is  an  account 
of  cheese  made  by  a  superior  dairy-woman  in  Lincolnshire,  in  imi- 
tation of  Stilton,  which  the  writer,  a  most  competent  judge,  pro- 
nooncea  superior  to  any  Stilton  cheese  which  he  ever  tasted :  -~- 

"  The  utensils  are  the  same  as  those  used  in  the  manufacture 
of  the  real  Stilton,  excepting  the  cheese-vat,  which  in  this  case 
IS  a  plate-tin  cylinder,  without  top  or  bottom,  having  the  sides 
pierced  with  holes,  to  let  the  whey  escape.     The  rennet  is  made 

Goa^Ifttion  of  the  milk.  If  the  coagulation  is  npid,  there  will  be  leaa  curd,  and 
it  will  be  tougher;  if  slow,  more  in  qiuntitp,  and  more  tender  in  quality. 

Artother  macbine  ui  nsed  in  eome  dairies,  irhich  ia  called  a  eurd-bnaker,  being 
n  kind  of  sieve  made  of  wire  with  a  strong  tin  rim,  as  represent- 
ed in  the  owrgin.    Tbia  cuts  the  curd  by  being  c&iefully  and    . 
gently  preeaed  down  upon  it  into  the  tub.     After  this,  tbe  curd   J 
is  left  for  tbe  separation  of  tbe  whey  from  it,  which  ia  dipped  |l 
oat  with  a  dish,  or  otherwise  removed  b;  the  raising  of  the  n 
curd  b  J  the  gentle  lifting  of  the  hand.    A  board  full  of  holes  is 
made  to  fit  the  top  of  the  cheese-tub,  and  placed  upon  the  curd 
with  a  moderate  weight  upon  it,  which  is  afterwards  increased,  and  the  tub  turned 
OD  one  aide,  for  the  draining  of  the  whey  fitHn  it.    The  weight  must  not  be  too 
•evere,  or  tbe  card  will  be  robbed  of  its  richnees. 

To  determine  when  the  curd  is  fit  for  breaking,  ia  matter  of  judgment  or  ex- 
perience. Examination  will  decide  when  the  coagulation  is  complete ;  —  the  whef 
kecomee  ofa  pale  green. 

Tho  quantity  oTsalt  recommended  ia  one  pound  to  forty-two  pounds  of  curd. 

The  lever  press  for  tbe  ctird,  and  for  the  fiill-formed  cheese,  is  preferred  to  the 
•crew  press,  from  its  tendency  to  adjust  itself. 

A  full  and  detailed  account  of  making  Chesliire  cheese  is  given  in  a  Prin 
Iteaj  by  Henry  White,  in  the  Journal  of  the  Royal  Agricultural  Society,  vol  vi. 
part  1,  which  I  wiali  some  of  our  ezceUent  agricultural  papers  would  republidi. 
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in  the  same  way  as  usual,  only,  instead  of  the  stomach  of  the 
calf,  that  of  the  lamb  is  used,  and,  in  addition  to  the  usual  quan- 
tity of  salt,  a  lemon  stuck  full  of  cloves  adds  to  the  efficacy  of 
the  rennet,  and  gives  it  a  flavor. 

"  As  much  as  is  needed  of  the  morning's  milk,  as  it  comes 
from  the  cow,  and  the  cream  of  a  fourth  part  of  as  much  milk 
of  the  evening  before,  are  taken  to  make  a  cheeae.  The  rennet 
is  put  to  it  in  the  usual  way ;  and  when  the  milk  has  become 
curdled,  it  is  not  broken,  as  here  and  elsewhere,  with  a  cheese- 
knife  and  disk ;  but  the  surface  of  the  curd  is  merely  pressed 
down  with  a  dish,  —  not  broken ;  and  as  the  whey  arises,  it  is 
taken  off;  and  this  operation  is  continued  until  no  more  appears. 
The  mass  by  this  time  is  not  one  fifth  of  its  original  size.  A 
long,  thin,  clean,  and  dry  cheese-cloth  is  then  provided,  and  the 
curd  is  tumbled  out  of  the  vessel  upon  it ;  and  the  four  comers  of 
the  cloth  are  gathered  together,  and  tied  together,  uid  bung  up  over 
the  vessel ;  and  the  remaining  whey  is  pressed  out  of  it  by  its  own 
weight.  It  remains  in  the  cloth  for  some  time,  until  it  gives  over 
weeping,  when  it  is  taken  out  of  the  cloth,  and  cut  into  thin,  long, 
narrow  slices,  about  the  size  of  sticks  of  sealing-wax.  As  these 
are  cut,  they  are  placed  inside  the  tin  cylinder,  which  is  Qov 
placed  on  one  of  its  ends,  on  another  clean  and  dry  cloth  on  the 
table.  First,  a  layer  of  these  slices  is  placed,  filling  up  the 
whole  of  the  bottom  end ;  and  on  the  top  of  this,  another  layer 
of  slices  is  placed  at  right  angles  to  the  last ;  and  a  succession  of 
others  is  thus  continued,  pressing  them  gently  down,  till  the 
cylinder  is  quite  full.  When  this  is  done,  the  cloth  is  gathered 
round  the  outside  of  the  cylinder ;  another  person  takes  hold  of 
the  cylinder,  with  one  hand  lifting  it  up,  while,  with  the  other, 
the  curd  is  pressed  out  into  the  cloth,  which,  with  the  curd  in  it, 
is  then  returned  to  the  cylinder,  and  pressed  down  as  closely  as 
possible  with  the  hand.  Next  morning,  the  whole  is  taken  out 
of  the  cylinder,  and  put  into  a  clean,  dry  cloth,  upside  down,  and 
again  placed  in  the  cylinder.  This  is  repeated  twice  a  day, 
always  reversing  the  young  cheese  in  the  cylinder.  When  it 
becomes  so  firm  as  to  do  without  the  cloth  around  it,  a  wrapper 
of  thin  dry  cloth  is  put  round  it  every  morning,  when  it  is  placed 
in  the  cylinder,  till  it  be  so  dry  as  to  do  without  the  cylinder, 
when  the  wrapper  only  is  used,  and  it  is  left  on  a  shelf. 

"  There  is  a  great  deal  of  trouble  with  this  kind  of  cheese, 
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from  the  coQSlant  dampness  of  the  skin  ;  —  the  sides  are  apt  to 
get  fly-blowD,  when  maggots  are  the  result,  and  the  cheese  is 
injured.  The  object  of  cutting  the  curd  into  thin  slices,  and 
placing  them  in  alternate  layers,  is,  that  it  may  more  readily  get 
mouldy,  and  acquire  the  peculiar  character  of  good  Stilton  — 
brittleness  with  softness,  richness,  and  mouldiness.  In  Rutland 
and  Leicestershire,  where  the  Stilton  cheeses  ore  made,  the 
plan  adopted  is  the  same  as  that  of  the  Dorset  farmers  in 
milking  their  poor  green  Dorset  cheese,  that  is,  by  inoculating 
the  curd  with  some  old,  mouldy  cheese.  The  cheese  is  of  poor 
character,  made  up  of  half-creamed  milk.* 

"  The  cheese  is  salted  by  rubbing  salt  in  the  sides  of  the 
cheese,  when  it  has  its  swaddling  bands  removed,  every  day. 
This  cheese  takes  at  least  eighteen  months  before  it  is  fit  for  the 
table.  The  details  I  have  given  are  those  descriptive  of  the 
manufacture  of  the  best  Stilton."  t 

I  shall  give  next  the  directions,  in  her  own  words,  of  an  ex- 
cellent dairy-woman,  whose  produce  proves  her  skill  for  making 

(3.)  Cheshire  Cheese.  —  "  Take  thirty  gallons  of  new  milk  to 
make  a  good-sized  cheese,  and  then  put  the  rennet  into  the  milk. 
When  come  into  curd,  break  it  up  very  small ;  then  bring  it 
tc^ether  into  one  side  of  the  tub ;  then  dip  the  whey  from  it, 
and  put  it  into  the  cheese,  with  a  cloth  inside  of  the  vat,  and 


"  In  m;  inqnitiea,  ia  Gloucetterahire,  of  an  emiiteiit  duiy-womui,  what  method 
they  adopted  to  prevent  the  cheese  from  heaving  ta  barftiiig,  ahe,  with  a  little 
gentle  stanusering,  and  nther  a  tbrefttemog  scowl  from  her  huiband,  informed  me 
that  "tbeyWQietiineapnt  in  a  little  uAtleteod."  But '^  Oiry  did  not  put  tn  mucA,' 
and  Buy  £d  not  ibiois  thai  ii  did  any  harm."  Of  course,  as  it  went  to  London 
market,  tbey  could  not  know  whether  it  did  hum  or  good.  U  might  have  been 
well  to  have  inqtdred  of  the  doctors  or  the  nndertabeia.  Aiaenic  would  have 
been  more  certain  in  atilling  all  comj^aints  of  the  quali^  of  the  cheese. 

In  Cheahire^  it  was  much  more  common  than  it  now  is,  to  put  a  handful  of  jMna 
in  tbe  centre  of  the  cheese,  to  create  a  mooldinees,  and  give  an  appeaianoe  of 
age.  What  would  be  the  effect  of  the  decomposition  of  the  metal  in  such  cues? 
Tbe  cbemistB  might  tell  us. 

With  nch  ingeniom  medicamenb  applied  to  our  food,  we  have  great  reaaon 
to  ny,  in  nspect  to  onr  bodies,  with  good  Dr.  Watb,  — 
"  Stnage,  ttiat  >  huf  of  thaanad  (tringi 
Should  ksep  in  tune  m  long !  " 

t  PtivBie  letter  of  Jobn  Morton,  Eaq.  to  H.  C 
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put  it  under  the  press  one  hour  ;  then  t^e  it  out  and  break  it 
tip  very  small,  and  warm  a  small  quantity  of  whey  and  pour  over 
the  curd,  and  stir  it  around  ;  then  take  the  whey  from  it,  and 
put  the  curd  into  the  vat  again,  and  squeeze  it  well  with  the 
hand.  When  putting  it  iu  the  vat  the  last  way,  take  a  small 
quantity  of  salt,  and  put  into  the  middle  of  the  cheese,  and  put 
it  under  the  press.  Apply  dry  cloths  to  it  several  times,  and  salt 
it  every  twelve  hours  for  four  times.  A  little  flour  is  a  very 
good  thing  to  put  in  the  middle  of  the  cheese  with  the  salt  — 
about  one  table-spoonful." 

What  the  use  of  the  flour  is  in  this  case,  it  would  be  difficult 
to  say.  It  may  be  like  the  horse-shoe  upon  the  door-post.  But 
I  choose  to  give  her  directions  verbatim  and  in  full.  Her  cheese 
is  of  the  best  quality,  and  her  dairy-room  a  model  of  neatness 
and  order. 

A  great  deal  of  American  cheese  has  already  come,  and  a  great 
deal  more  is  likely  to  come,  into  the  English  market.  Much 
that  has  been  sent  has  been  highly  approved ;  and  the  cheese- 
mongers say,  there  has  been  an  evident  improvement  in  the 
quality  since  the  first  importations ;  but  much  of  it  is  disliked, 
and  none  of  it  has  yet  reached  the  highest  price  in  the  English 
market.  This,  I  believe,  is  partly  owing  to  prejudice ;  for  it  is 
very  difficult  to  convince  an  Englistiman  that  any  thing  out  of 
his  own  country,  or  the  product  of  a  foreign  country,  is  as  good 
as  that  which  he  finds  in  it,  —  a  prejudice  not  exclusively  English. 
But  it  has  some  foundation  ;  —  the  American  cheese  has  too  com- 
monly a  smartness  or  acridness,  which  is  disagreeable,  and  is  not 
found  in  the  best  English  cheeses;  and,  in  the  next  place,  the 
cheese-mongers  state  that  the  cheese  is  often  heated  on  its  passage, 
and  in  that  way  essentially  injured.  For  the  latter  evil  there 
would  be  a  partial  remedy  in  packing  the  cheese  iu  separate  boxes, 
which  is  now  often  done,  and  in  not  sending  them  in  too  green 
a  stale.  The  former  evil  is  in  the  making  of  the  cheese,  and  in 
applying  too  much  rennet.  I  give  this  as  the  opinion  of  a  very 
competent  judge.  He  himself  has  so  well  succeeded  in  the 
manufacture  of  cheese,  always  deemed  of  the  very  best  qnalily, 
that  I  shall  put  down,  for  the  benefit  of  my  readers,  the  sugges- 
tions which  I  have  received  from  him  in  conversation.  The 
subject,  in  the  present  open  and  friendly  relations  between  ihe 


byGoogIc 


two  countries,  is  cortaioiy  one  of  great  importance  to  the  Amer- 
ican dairymen. 

He  advines,  in  the  first  place,  that  the  calf  from  which  the 
rennet  is  to  be  taken  should  not  be  allowed  to  suck  on  the  day 
on  which  it  is  killed.  The  office  of  the  rennet,  or  stomach  of 
the  calf,  is,  to  supply  the  gastric  jnice  by  which  the  curdling  of 
the  milk  is  effected.  If  it  has  recently  performed  that  office,  it 
will  have  become  to  a  degree  exhausted  of  its  strength.  Too 
much  rennet  should  not  be  applied.  Dairymaids,  in  general,  are 
aoxious  to  have  the  curd  "come  soon,"  and  so  apply  an  exces- 
sive quantity,  to  which  he  thinks  much  of  the  acrid  taste  of  the 
cheese  is  owing.  Only  so  much  should  be  used  as  will  produce 
the  effect  in  about  fifty  minutes.  For  the  reason  above  given, 
the  rennet  should  not,  he  says,  be  washed  in  water  when  taken 
from  the  calf,  as  it  exhausts  its  strength,  but  simply  salted  or 
dried  in  the  usual  way,  or  otherwise  preserved  in  pickle. 

When  any  cream  is  taken  from  the  milk  to  be  made  into 
butter,  the  buttermilk  should  be  returned  to  the  milk  of  which 
the  cheese  is  to  be  made.  The  greatest  care  should  be  taken  in 
separating  the  whey  from  the  cheese.  When  the  pressure  or 
handling  is  too  severe,  the  whey  that  runs  from  the  curd  will 
appear  of  a  white  color.  This  is  owing  to  its  carrying  off  with 
it  the  small  creamy  particles  of  the  cheese,  which  are,  in  fact, 
th«  richest  part  of  it.  After  the  curd  is  cut  or  broken,  therefore, 
and  not  squeezed  with  the  hand,  and  all  the  whey  is  allowed  to 
separate  from  it  that  can  be  easily  removed,  the  curd  should  be 
taken  out  of  the  tub  with  the  greatest  care,  and  laid  upon  a 
coarse  cloth  attached  to  a  frame  like  a  sieve,  and  there  suffered 
to  drain  until  it  becomes  quite  dry  and  mealy,  before  being  put 
into  the  press.  The  object  of  pressing  should  be,  not  to  ex|H«88 
the  whey,  but  to  consolidate  the  cheese.  There  should  be  no 
aim  to  make  whey  butter.  All  the  butter  extracted  from  the 
whey  is  so  much  of  the  |Hx}per  richness  taken  from  the  cheese. 
These  suggestions  seem  to  me  reasonable  and  valuable.  I 
should  be  glad  if  our  farmers  could  send  the  English  even  a 
much  better  article  than  that  which  they  produce  themselves. 
I  should  be  glad  to  overcome  every  prejudice,  on  whichever  side 
of  the  water  it  might  be  found,  and  transform  the  union  of 
mutual  trade  into  a  perfect  union  of  mutual  good-will,  between 
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two  nations,  whose  joint  interests  interlock  each  other  in  a  vast 
variety  of  fonns,  and  may  be  made  to  fit  together  like  the  dif- 
ferent pieces  of  a  dissected  map.* 

*  In  conretsatioii  with  one  of  the  largeat  wholesale  chee»emoiig«n  and  pn- 
viaioD  dealera  in  the  countty,  be  miggested  that  there  were  two  great  ftulti  of 
the  American  chaese,  which  (atnewbit  ptejadiced  ha  aate  m  the  Engliah  markeli. 
He  ia  a  pei^D  in  whoae  character  and  Bxperieoce  entile  cmfidence  may  be 

He  was  pleased  to  say  that  he  had  had  cheeses  tram  the  United  States  as  good 
as  an;  he  had  ever  aeen,  and  that  the  general  character  of  the  article  was  Kreatlj 
mprored  since  tlie  first  impDrtations. 

Bat  the  firit  fault  was  the  softaesi  of  the  lindi,  it  often  cracked,  and  tfie 
cheese  became  spoiled  tixnn  that  circumstance.  This  he  considered  as  owing  to 
the  cheese  being  too  rich  ;  if  so,  it  is  a  fault  which  may  be  remedied.  The  Eng- 
lish cheeses  soon  acquire  a  great  firmnesa ;  and  I  have  given  above  the  opinim 
cf  an  English  dairy-woman  aa  to  how  this  is  efected.  I  think  proper,  bowero', 
to  add  the  dlinctioae  of  a  moot  experienced  and  snccestful  daiiy  ftnnar  in  re- 
spect to  thti  matter.  He  says  that  the  nnd  may  be  made  of  any  desired  baid- 
oesa,  if  the  cheese  be  taken  from  the  press,  and  allowed  to  remain  in  brine,  so 
strong  that  it  will  take  up  no  more  salt,  for  foor  or  five  houto.  There  must  be 
freat  care,  howeTer,  not  to  keep  it  too  long  in  the  brine. 

The  aeeond  &nlt  is  the  acridoesa,  or  peculiarly  smart  bitter  taste  often  fbmd 
in  American  cheeses.  He  thought  this  might  be  due,  in  pert,  to  some  impii^Mr 
preparation  or  use  of  the  rennet,  and,  in  part,  to  some  kind  of  feed  which  the 
cows  found  in  the  pastureH.  Both  these  matteia  are  well  worthy  of  investigation, 
and  that  alone  can  detenmne. 

He  was  of  opinion,  likewise,  that  Ameriean  cheese  would  sell  better  if  it  were 
colored  like  the  Engliab  cheese.    The  market  for  it  was  feat  beouning  most 


In  respect  to  American  batter,  he  considered  that  which  usoally  came  here  as 
a  most  inferior  article.  (Much  of  it;  I  believe,  ia  need,  in  the  mannfacturing  dis- 
tricts, solely  bt  greaaiDg  machinery.)  Salt  butter,  or  butter  strongly  salted,  ia 
not  salable  in  the  English  market ;  and  especially  tbe  salt  tmtat  not  aj^tear.  I 
cannot  doubt,  however,  that  presently  a^nne  ofonr  best  Juno  or  September  batter, 
pat  up  in  lumps,  would  find  a  good  market  here,  —  if,  in  truth,  ve  have  any  to 
export.  The  very  best  frcah  butler  in  London  market,  however,  does  not  bring 
■0  hi^  a  price  as  I  have  often  paid  for  tbe  beat  article  fiom  the  connty  of  Wcs^ 
cester,  in  Boston  market;  and  I  have  frequently  known  the  best  butter  to  be  sold 
in  Baltimore,  and  even  in  Cincinnati  market,  for  half  a  dollar,  a  little  more  tlian 
two  ahillings  sterling  per  pomuL 

I  have  seen  in  Gn^and  none  of  tbe  adnurable  ipring-hm*tt  which  are  to  be 
Ibimd  in  Pennsylvama. 
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ex.  —  MANUaES. 

Tbe  subject  of  manures,  in  British  husbandry,  is  one  to  which 
I  cannot  attempt  to  do  any  thing  like  justice,  in  an  examination 
of  this  nature.  It  would  require  a  lai^e  volume  to  treat  it 
properly,  rather  than  a  few  pages  of  a  single  report.  I  shall  not 
enter  at  all  in  this  place  upon  the  philosophy  of  manures,  but 
merely  refer  to  some  few  which  toe  in  use. 

Of  course,  under  any  improved  condition  of  husbandry,  all 
possible  pains  will  be  taken,  to  secure  in  the  best  manner  the 
Tarions  resources  of  tbe  farm  itself;  and  yet  I  hare  seen  here 
no  place  in  which  this  provision  is  complete,  or  in  which  more 
might  not  be  done  than  has  been  done. 

In  most  cases,  the  stable  manure  is  left  in  the  barn-yard  uncov- 
ered ;  and  I  have  not  met  with  a  single  barn  cellar  for  receiving 
manure,  in  the  whole  country.  In  general,  the  barn-yards  are 
square,  with  the  sheds  extending  round  three  sides  of  them,  and 
tfie  yard  scooped  out  in  the  centre ;  but  it  is  not  tmtil  recently 
that  they  have  found  the  advantage  of  putting  gutters  and  spouts 
to  their  farm  buildings,  for  the  prevention  of  the  rain  flooding 
the  manure  in  the  yard,  aad  thus  exhausting  its  strength.  lu  only 
one  case  —  and  that  I  have  described  —  hare  I  seen  a  shed  and 
pit  under  it,  for  the  protection  of  the  manure.  I  have  presumed 
sometimes  to  describe  to  the  farmers  the  excellent  barn  cellars 
on  many  of  the  farms  in  New  England,  where  the  stable  is  built 
on  a  side  hill,  and  all  the'manure  is  shovelled  through  a  trap 
door  behind  the  cattle,  into  a  well-walled  cellar,  made  tight  at 
bottom,  and  opened  by  a  gate  at  one  side  or  end,  for  tbe  purpose 
of  removing  the  manure  ;  and  where  a  certain  number  of  store 
swine  are  kept,  who,  by  constantly  rooting  among  the  manure 
and  stirring  it,  keep  it  from  heating  excessively,  while  they  in- 
termix it  thoroughly,  and,  reduce  it  to  a  fine  state ;  and  where, 
too,  the  whole  is  [wtected  from  tbe  wasting  influences  of  the 
sun  and  rain,  and  is  always  in  a  condition  to  be  applied  to  the 
field.  Where  the  flatness  of  the  land  and  the  wetness  of  tbe 
soil  would  prevent  making  a  cellar,  the  barn  or  stable  might  be 
of  two  stories  in  height,  and  the  cattle  kept  on  what  with  us  is 
called  tbe  second  atory,  but  here  always  the  Jirat fioor. 
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Id  many  cases,  I  hare  found  proTision  for  saving  the  liquid 
maniiie  of  (he  Btables  in  a  tank  or  cistern,  from  which  it  is  either 
returned  to  the  heap,  or  carried  to  the  fields  in  a  watering  cart, 
I  have  already  described  a  prominent  example  of  this  kind.  The 
bam  manure  here  is  always  carried  to  the  side  of  the  field  on 
which  it  is  to  be  used,  aud  there  it  is  formed  into  a  long  heap,  in 
the  neatest  manner,  and  frequently  covered  with  earth,  so  as  to 
protect  it  from  the  weather.  I  have,  in  no  case,  seen  long 
manure  applied  green  from  the  stables.  It  is  not,  however, 
deemed  best  to  keep  it  too  long,  or  to  reduce  it  to  a  very  fine 
muck,  by  which  its  strength  would  be  exhausted ;  but  it  is 
always  shovelled  over  once  or  twice,  that  it  may  be  in  a  ctm- 
dition  easy  for  distribution.  The  quantity  to  be  applied  to  an 
acre  is  subject  to  no  fixed  rule.  The  land,  as  I  have  described, 
is  well  dressed  once  in  a  four  years'  rotation,  besides  the  con- 
sumption of  one  of  the  crops  by  folding,  and  perhaps  of  another 
by  gnzing. 

Of  the  various  artificial  manures,  which  are  manufactured  and 
usually  patented,  I  shall  give  no  opinion.  Any  of  the  advertise- 
ments in  the  papers  of  the  venders  of  quack  medicines,  if  only 
the  name  of  the  article  be  changed,  would  serve  for  the  adver- 
tisement of  most  of  the  new  patent  manures,  they  being  adapted 
to  all  cases,  and  certain  to  cure  all  diseases.  The  adulteration 
of  manures  is  carried  on  to  an  enormous  extent.  No  man  pur- 
chasing a  valuable  manure  one  year  is  certain  to  find  it  the  same 
the  next.  An  eminent  professor  of  geology  stated,  at  a  public 
agricultural  meeting,  that  much  guano  sold  was  mixed  with 
ninety  per  cent,  of  foreign  materials;  Saltpetre  is  full  chaiged 
with  common  salt ;  and  large  amounts  of  guano,  in  several  of  the 
principal  markets,  have  been  manufactured  entirely  out  of  home 
materials.  This  is  not  an  agreeable  picture  of  the  morals  of 
trade,  nor  should  it  be  inferred  that  this  is  a  general  character; 
but  in  so  lai^  a  commercial  country  as  this,  with  appetUee 
whetted  by  gain  to  the  highest  degree  of  voracity,  it  is  not  sui^ 
prising  that  all  kinds  of  villany  should  be  practised. 

1.  Gdano.  —  Guano  still  maintains  its  reputation.  No  new 
facta  have  transpired  respecting  it,  but  old  ones  have  been  eon- 
firmed.  It  continues  to  be  applied,  at  the  rate  of  two  bnndred 
and  even  four  hundred  weight  per  acre,  to  various  crops,  with 
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•ignal  success,  unless  its  efficacy  is  suspended  or  defeated  by 
drought,  or  unless  it  comes  in  immediate  contact  with  the  plant, 
when  it  proves  fatal.  It  is  never  safely  applied  alone,  and  the 
preferred  mixture  is  a  very  liberal  proportion  of  mould.  Its 
mixture  with  ashes,  strongly  recommended  by  some  farmers,  is, 
as  I  hare  before  obsenred,  of  questionable  expediency.  la  Dev- 
onshire, I  witnessed  the  most  extraordinary  effects  from  it,  this 
year,  applied  at  the  rate  of  about  three  hundred  weight  per  acre, 
upon  grass  land.  The  extreme  luxuriance  and  richness  of  the 
grass,  where  it  was  applied,  were  most  remarkable,  especially 
when  seen  in  contrast  with  parts  of  the  field  not  guanoed.  Nor 
is  its  efficacy  limited  to  one  year,  but  contiuues  for  a  length  of 
time  as  yet  not  determined.  But  were  its  obvious  effects  lim- 
ited to  one  year  only,  yet  the  increase  of  crops  growing  out  of 
its  use  furnishes,  in  itself,  the  means  of  greatly  enriching  the 
farm. 

2.  The  NiTRAna.  —  The  nitrates  of  soda  and  of  potash,  from 
which,  so  much  was  at  one  time  expected,  because  so  much  seemed 
to  have  been  obtained,  are  very  little  used.  I  found  an  excellent 
fanner  in  Scotland,  who  applied  the  former  with  great  success  to 
bis  potatoes,  and  I  have  found  farmers  in  England,  whose  expe- 
rience seems  to  prove  the  excellent  effects  of  both  upon  wheat ; 
but  the  fact  that  they  have  generally  fallen  into  disuse  indicates, 
whether  well  founded  or  not,  a  strong  distrust  of  their  efficacy. 
One  of  their  acknowledged  efiects,  when  applied  to  wheat,  was 
very  much  to  increase  the  stalk,  without  proportionately  increas- 
ing the  grain.  The  adulterations  in  these  articles  have  been,  I 
cannot  say  extraordinary,  but  flagrant  and  enormous. 

3.  Soot.  —  Soot  is  applied,  sometimes  mixed  in  compost,  at 
the  rate  of  about  forty  bushels  per  acre,  and  should  be  applied 
early  in  the  season.  For  potatoes,  about  half  that  quantity  is 
used,  and  is  deposited  in  the  drjU  with  the  seed.  With  wheat, 
it  is  sown  broadcast  with  clover  and  grass-^ed,  the  ground 
being  first  harrowed.  It  is  sometimes  sown  alone,  broadcast, 
upon  grass,  and  always  with  advantage.  Its  effect,  however, 
upon  the  cereal  crops  is,  to  increase  the  stalk  without  a  corre- 
spondent increase  of  the  grain.  As  it  is  proved  not  to  diminish 
the  grain,  this  is  to  be  considered  a  great  point  gained. 
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In  an  experiment  made  in  the  Lothians,  by  one  of  the  beat 
fanners  in  the  kingdom,  he  gave  me  the  following  as  the  result :  — 

A  piece  of  land,  manured  at  the  rate  of  eighty  bushels  of  soot 
per  Scotch  acre,  costing  threepence  per  bushel,  the  product  was 
7040  pounds  of  hay  per  Scotch  acre. 

A  second  piece,  manured  in  the  same  way,  gave  at  the  rate  of 
6671  pounds  of  hay  per  Scotch  acre. 

A  third  piece,  without  any  top-dressing,  produced  at  the  rate 
of  5260  pounds  per  Scotch  acre. 

The  milkmen  object  to  feeding  cows  upon  land  dressed  with 
Boot,  and  to  using  the  hay  from  such  land,  from  its  giving  a  bad 
taste  to  the  milk.  This  may  be  mere  prejudice.  I  gire  the 
&ct  of  their  objections,  without  vouching  for  their  correctness. 

4.  Woollen  Raos.  —  Woollen  ra^,  the  clippings  of  woollen 
cloth  obtained  from  the  factories  under  the  name  of  shoddy,  and 
wool  dust,  and  woollen  refuse  of  every  description,  make  a  most 
valuable  manure.  Indeed,  none  ranks  higher  in  value.  Besides 
its  own  intrinsic  efficacy,  it  becomes  mixed  or  strongly  im- 
pregnated with  oil,  used  in  the  processes  of  manufacturing. 
Its  effects  are  not  immediate,  and  therefore  it  is  not  to  be  con- 
sidered as  a  forcing  manure,  but  they  are  very  durable ;  and 
when  spread  upon  grass  land,  its  efficacy  is  great  and  permanent. 
It  is  deemed,  in  the  highest  degree,  rich  in  all  the  elements  of 
vegetation.  It  is  considered  extremely  valuable  as  an  applica- 
tion to  hop-grounds.  The  hop-growers  in  Surrey  informed  me 
that  it  was  to  be  preferred  to  any  other  manure.  It  is  deemed 
best  to  mix  it  very  copiously  with  earth  or  mould ;  and  in  this 
way  it  should  be  repeatedly  shovelled  over,  in  order  to  assist  its 
decomposition. 

Mr.  Hannam,  in  his  excellent  little  treatise  upon  waste  ma- 
nures, stales  the  case  of  a  farmer,  who,  on  applying  eight  tons 
of  shoddy  compost  per  acre,  obtained  nine  tons  of  hay,  in  a 
small  hilly  field,  which  before  n^ver  gave  him  four  tons.  It  is 
transported  in  large  sacks,  and  is  a  regular  article  of  merchandise. 

6.  Like.  —  The  value  of  lime  as  a  manure,  if  so  it  may  be 
called,  is  slill,  with  many  farmers,  questionable.  I  found  an 
eminent  farmer  in  Ayrshire,  who  considered  its  only  value  to  be 
as  a  mechanical  divider  of  the  soil ;  and  in  respect  to  another 
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£urmer  in  Scotland,  who,  as  far  aa  my  obserration  and  the  char- 
acter he  holds  is  the  couaty  avail,  as  an  intelligent  and  practical 
former  has  no  superior  in  the  kingdom,  he  stated  to  me  that  he 
had  applied  lime  to  his  land  liberally,  for  a  quarter  of  a  century, 
and  never  saw  from  it  any  benefit  whatever.  On  the  other 
band,  the  innumerable  instances  in  which  it  has  been  obvioosly 
beneficial,  and  where  the  improvement  of  the  land  can  be  traced 
to  no  other  cause,  compel  one  to  conclude,  in  reference  to  its 
failures,  that  there  must  be  something  in  the  soil,  or  in  the  mode 
or  circumstances  of  its  application,  not  yet  understood.  Innu- 
merable instances  are  found  where  it  has  been  efficacious  at  the 
first  application,  but  its  repeated  applications  have  been  per- 
nicious.  I  have  already  referred  to  a  remarkable  fact,  that  it 
seems  most  efficacious  upon  limestone  and  chalk  soils.  My 
leaders  shall  have  the  benefit  of  the  opinions  of  one  of  the  most 
enlightened  chemists,  which  I  subjoin  in  a  note.* 

*  ProfeaaoT  Lyon  Plft^fiur,  in  a  maaiwcTipt  lecture  with  which  he  kiodlj  ftvored 
me,  thua  speaks :  — 

"When  a  ehemiat  in  his  laboratorj  wiahes  to  liberate  the  potash  or  siUca  from 
I  aoil  which  he  ia  enalyiin^,  he  mixes  it  with  lime  and  heats  them  together.  By 
fliis  means  he  rendeis  solahte,  in  acids  or  in  water,  all  that  was  iDsoluble  before. 
The  turner  performs  exactly  the  same  operation  as  the  ehemiat,  when  he  Unoea 
bis  land.  He  liberates,  by  this  meaoa,  the  silica,  the  potash,  and  the  phosphates, 
from  the  soil,  and  enables  them  to  administer  to  the  wiinta  of  vegetation.  But 
by  tbe  operation  he  has  tiiniished  no  equivalent  for  that  removed  by  the  crops ; 
and  therefi»e  it  moat  in&Uibly  liappen,  that  tbe  cootiDuaiKe  of  the  ayatem  ia 
merely  a  continuaace  of  a  npii  system  of  exhausting  the  soil.  A  rich  clay, 
■bounding  in  potash,  may  long  survive  the  treatment,  but  ia  as  certainly  going 
on  to  exlianstion  as  a  granary  of  com,  out  of  which  you  take  eveiy  day  a  certain 
amount  of  grain,  and  merehy  put  in  its  place  the  key  with  which  you  opened  the 
gnnaiy  door.  The  lime  ia  tbe  bey  merely  by  which  yon  (qtened  the  magazine 
of  food  contained  in  the  soil. 

"I  speak  of  it  now  in' the  principal  way  in  which  it  ia  used;  but  it  not  infi«- 
quently  happena,  that  it  may  itself  aupply  an  absent  constituent  of  the  soil,  es- 
pecially in  cases  aoch  as  clover  and  grasses,  which  experience  much  bene&t 
from  a  top-dreaung  of  this  aiticia  I  do  not  say  that  the  former  use  of  lime  is 
illegitimate,  because  clays  otleu  contain  potash  enough  to  last  for  thouaanda  of 
years,  if  nothing  more  than  that  ingredient  were  required ;  but,  at  the  same  time, 
tbe  lime  aids  tfie  plants  m  removing  aulphatea,  phoapbatea,  and  other  iagre. 
dients,  which  may  be  required  for  the  purposes  of  their  organism,  witliout  restor- 
ing wliat  ia  abstracted.  I  have  frequently  found,  in  the  e:cBniination  of  some 
limestones,  landed  for  their  superior  escellence,  that  their  action  seemed  to  be 
dae  to  the  presence  of  some  adventitioua  ingredient,  such  as  magnesia,  which 
eonld  liave  been  supplied  more  efficiently  by  other  means. 

"  There  is  no  mannre  more  beneficially  used,  or  more  disgracefiilly  abused,  than 
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6.  Sex-b^nd.  — '  In  8ome  parts  of  Ireland  and  Gngland,  near 
the  sea-coast,  very  great  quantities  of  sea-dredge  or  saod  are  used, 
probably  rery  much  of  the  same  chaiacter  as  the  muscle-bed, 
much  used  in  some  parts  of  New  England,  and  other  maritime 
parts  of  the  United  States. 

In  Ireland,  principally  on  the  western  and  northern  coasts, 
immense  quantities  of  this  dredging  are  obtained ;  and  the  num- 
ber of  one-horse  certs,  especially  near  Cork,  which  I  found  en- 
gaged in  the  transportation  of  it,  was  remarkable.  Two  kinds 
of  it  are  obtained,  one  full  of  shells,  with  their  living  tenants, 
and  consequently  abounding  in  animal  matter.  "  The  silicioua 
sand  usually  amounts  to  from  thirty  to  sixty  per  cent ;  the  shells 
to  from  twenty  to  fifty,  and,  beside  carbonate,  yield  some  phos- 
phate of  lime  and  magnesia.  There  is,  generally,  &om  three  to 
six  per  cent  animal  matter,  which  yields  nitrt^eo  by  its  decom- 
position ;  and  from  hve  to  ten  per  cent,  of  salt  water,  which  holds 
in  solution  common  salt,  and  other  ingredients  of  aea-water."  * 

There  is  another  variety  of  sand  found  in  certain  places  on  the 
western  coast  of  Ireland,  mixed  with  a  substance  resembling 

linra.  Id  its  (oincipal  actioD,  it  bai  no  ri^t  to  be  callsd  &  maitim,  far  •  imniDe 
coDsists  in  Ibe  restoratioD  of  ingredieota  talieD  from  tbe  aoil.  But  lime  affonlB  • 
key  to  Tob  the  soil  anew,  m  easily  applied  that  we  i^n  find  a  farmer,  who  worfca 
■lovenly,  content  himielf  with  the  applicatioii  of  lime,  and  by  its  meana  obtain  the 
■amereauha — accompanied,  iMwerer,  by  adestniction  of  propeity — thatbe  wooM 
by  the  drainage  of  the  land,  and  by  a  pnper  ayatani  of  rotation.  Hence,  we  find 
it  often  aubatituted  far  the  drain ;  fbr  the  diaintegration,  wluck  the  lii  ahoold 
effect  in  a  drained  fieid,  ia  obtained  by  lime  in  one  undiained.  Bat  the  system, 
in  the  latter  case,  is  a  ruinous  one  to  the  landlord,  and  even  to  the  tenant,  if  he 
remain  on  the  soil ;  and  the  cauae  ia  obvioaa,  when  yon  consider  that  he  appiiea 
the  lime  witiiout  any  knowledge  of  the  quantity  which  should  be  used ;  and  not 
following  it  up  by  a  proper  rotation,  first  to  take  up  the  Uberated  potaah,  and  then 
the  liberated  ailica  and  phoe^^tee,  a  large  paK  of  the  valuahle  ingredients  of  tiie 
•oil  is  washed  away  without  any  benefit  to  it 

**  I  will  merely  nifei  to  one  part  of  the  practice,  with  regard  to  the  ^tfAtcation 
of  lime,  becauae  it  will  confino  still  fhrther,  that  its  {«iucipal  action  is  what  I 
have  described.  A  favonte  mode  of  applying  lime  is  to  mix  it,  while  hot,  with 
earth,  and  alter  it  has  slacked  itself^  to  spread  the  miztura  on  the  field.  By  using 
the  lime  in  tliia  atate,  you  produce  a  powerfiil  effect  in  lil>erating  the  alkalies  of 
the  earth  with  which  it  waa  mixed,  BO  that,  when  yon  ^Kead  it  upon  the  fidd,  yoo, 
in  fact,  eproad  with  it  a  stock  of  nutriment  in  immediate  readioeos  fbr  the  planL" 

I  hope  it  will  not  be  deemed  ;»eaum[rtuauB  in  me,  to  aay  tliat  tlieee  remaita  are 
extremely  tational,  sensible,  and  to  the  point  The  subject,  however,  is  not  re- 
lieved of  all  its  difficulties. 

*  Kane's  Resources  of  Ireland. 
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coral,  but  whicb  naturalists  detenoine  to  be  of  vegetable  origin, 
and  which  is  rich  in  nitrogenous  ingredifltits.  This  coral  con- 
tains, likewise,  phosphoric  acid,  and  is  greatly  esteemed  as  a 
manure.  These  various  sands  are  full  of  comoiinuted  shells,  and 
very  rich  in  animal  matter,  either  living  or  dead.  They  are 
iqtplied  at  the  rate  of  ninety  bushels,  or  even  double  that  quantity 
of  bushels,  to  the  acre.  "  To  the  large  proportion  of  phosphate 
of  lime  contained  in  the  crustaceous  remains,  and  the  nitro- 
genized  matters  of  the  fish,  much  of  its  importance,  doubtless,  is 
due."  l!he  formers  in  the  neighborhood  of  Cork  come  ten  and 
twelve  miles  to  obtain  it ;  and  "  it  is  dredged  in  the  river  from 
depths  varying  from  ten  to  thirty  feet."  This,  certainly,  speaks 
•troi^ly  in  favor  of  its  value. 

In  Cornwall,  England,  vast  amounts  of  sand  are  found  near 
the  sea-shore,  and  are  carried  into  the  country.  In  examining 
this  sand,  which  is  obtained  in  inexhaustible  quantities  near  parts 
of  the  coast,  it  appeared,  in  an  extraordinary  degree,  to  abound  in 
broken  shells.  In  analytical  examination  of  the  sands  from  dif- 
ferent localities,  they  have  been  found  to  abound  in  carbonate  of 
lime,  varying  from  forty-four  to  ninety-four  per  cent.  A  com- 
pany has  been  formed  for  calcining  this  sand,  which  serves  to 
make  it  more  soluble,  and  renders  its  action  upon  the  soil  more 
speedy.  It  is  called  the  Cormoall  patent  manure;  and  from 
the  advertisements  of  the  company,  it  might  be  inferred  that  it 
was  exactly  suited  to  all  sorts  of  crops  and  all  kinds  of  soils.  Its 
beneficial  efficacy  in  many  cases  cannot  be  doubted. 

I  have  referred  thus  particularly  to  these  manures,  that  the 
fermera  living  in  the  maritime  parts  of  the  United  States  might 
be  induced  to  look  after  resoim;es  of  fertilizing  their  lands,  within 
their  reach,  which  may  have  hitherto  escaped  their  observation, 

7.  Sdpkr-phosphatc  or  Limk.  —  Bones,  broken  and  ground, 
have  been  a  long  time  employed  as  manure  in  England,  and 
with  wonderful  efficacy.  Indeed,  the  extraordinary  improve- 
ments in  some  p6Uts  of  the  country  have  been  wholly  ascribed 
to  the  application  of  bones.  It  was  found,  likewise,  contrary  to 
all  expectations,  that  bones  which  had  been  through  the  hands 
of  the  soap-boiler,  and  from  which  all  the  animal  and  gelatinous 
matter  had  been  thus  abstracted,  and  that  even  bones  which  had 
been  calcined,  were  of  equal  efficacy  with  those  which  wwe  ap- 
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plied  in  a  green  state,  and  fully  chained  with  animal  matter.  It 
was  also  ajBcertained  rtiat  bones  applied  as  a  manure,  beyond  a 
certain  point,  were  not  efficacious  in  proportion  to  the  quantity 
applied ;  and  that  sixty  bushels  of  bones  to  an  acre,  produced  no 
more  beneficial  effect  than  sixteen  or  twenty.  Here  experience 
and  inquiry  were  confounded,  and  here  science  came  trium- 
phantly to  their  aid. 

Upon  examination,  it  was  ascertained  that  what  gave  the 
efficacy  to  bones  was  the  phosphorus  contained  in  them,  con- 
nected with  an  acid.  It  was  not  ascertained  that  the  animal 
portion  of  the  bones  was  of  no  importance  ;  but  it  was  slower  in 
its  effects,  in  ameliorating  the  soil,  than  the  inorganic  portion  of 
the  bones ;  and  that  what  was  mainly  important,  in  the  application 
of  bones,  was  to  supply  this  inorganic  portion  in  a  form  that  it 
should  speedily  be  taken  up.  In  an  ordinary  state,  this  phos- 
phorus was  combined  with  lime,  in  such  proportions  that  it  was 
not  easily  dissolved ;  but,  Professor  Liebig,  to  whom  agricultural 
science  is  so  greatly  indebted,  discovered  th^,  by  the  application 
of  sulphuric  acid  to  the  bones,  a  portion  of  this  Ume  would  be 
abstracted,  and  go  into  another  form ;  and  a  salt  would  be  left  con- 
taining a  much  larger  proportion  of  phosphorus,  —  and  so  called 
the  super-phosphate  of  lime,  —  which  was  soluble  in  water,  and 
would  be  at  once  taken  up  by  the  plant. 

"  Phosphate  of  lime  is  a  substance  very  difficult  of  solution ; 
and  thus,  iti  a  very  dry  season,  the  effects  of  bones  are  slight 
and  imperfect.  Super-phosphate  of  lime,  on  the  other  hand,  is 
extremely  soluble,  so  much  so  that  the  vitriolized  bones  can  be 
entirely  dissolved  or  suspended  in  water,  and  thus  applied.  This 
at  once  explains  the  cause  of  the  valuable  properties  of  the 
preparation.  The  bones  in  their  natural  state  are  extremely 
indigestible ;  the  acid  cooks  them  —  converts  them  into  a  species 
of  soup,  which  can  readily  be  eaten  and  digested  by  the  young 
turnips.  The  adamantine  fetters,  with  which  the  various  ele- 
ments composing  bones  are  hound  so  compactly  together,  are 
by  means  of  this  new  agent  hurst  asunder  —  the  compact  is 
broken,  and  each  constituent  element  is  left  to  pursue  its  own 
course,  and  exercise  its  own  natural  affinities."  * 

The  effects  of  this  preparation  of  the  bones  has  answered 
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every  expectation  ;  and  where  before  sixteen  and  twenty  bushels 
of  bones  were  applied  to  an  acre,  in  the  growth  particularly  of 
turnips,  four  bushels,  prepared  with  sulphuric  acid,  are  found 
now  to  be  even  more  effectual.  The  advantages  of  such  a 
preparation  are  very  great,  — first,  in  stimulating  and  forwarding 
the  growth  of  the  plant ;  next,  in  the  cbeapnesa  of  the  applica- 
tion ;  and  next,  in  its  so  forcing  the  plant,  as  soon  to  place  it 
beyond  the  reach  of  the  3y,  which  never  attacks  it  ^ter  the  third 
leaf  is  formed. 

The  best  mode  of  preparing  the  manure  has  been  matter  of 
various  experiments,  and  deaeires  inquiry  from  the  acrid  nature 
of  the  acid  employed — the  oil  of  vitriol.  Mr.  Posey  advises,  to 
eiect  a  heap  of  fine  mould,  and,  forming  a  basin  or  crater  in  the 
centre,  to  place  the  amount  of  bones  to  be  dissolved  in  it,  and  to 
apply  giaditally  an  amount  of  sulphuric  acid  eqaal  to  half  the 
weight  of  the  bones,  which,  after  a  short  time,  will  completely 
dissolve  them ;  and  then,  shovelling  and  mixing  the  mould  to- 
gether, the  manure  will  all  be  in  a  condition  to  be  distributed  by 
a  machine  in  the  drills  juvpared  for  sowing  the  turnip  seed. 

Hr.  Tannant,  of  Shields,  one  of  the  best  farmers  in  Scotland, 
pDts  twenty-five  bushels  of  bones  iato  three  old  iron  boilers,  and 
next  pours  in  two  bottles  of  acid,  containing  one  hundred  and 
seventy  pounds  each,  and  adds  eighteen  gallons  of  water  to  each 
boiler.  In  a  day  or  two,  they  empty  the  contents  of  the  boilers 
into  two  cart-loads  of  light  mould,  with  which  it  is  thoroughly 
intermixed;  and,  being  turned  over  three  or  four  times,  after 
seven  or  eight  weeks  the  compost  becomes  dry  and  mealy,  and 
can  be  spread  by  the  hand. 

Mr.  Spooner  advises,  to  place  the  bones  in  a  hogshead,  and 
pour  the  acid  upon  them  at  the  rate  of  one  third  of  the  weight 
of  the  bones  in  acid,  that  is,  to  one  hundred  and  eighty  pounds 
of  bones  sixty  pounds  of  acid ;  and,  after  it  becomes  sufficiently 
dissolved,  to  mix  it  with  ashes,  and  apply  it  in  that  form.  He 
recommends,  likewise,  that,  first  of  all,  the  acid  should  be  mixed 
with  one  fourth  of  its  weight  of  water,  or  perhaps  half  as  much 
water  as  acid,  which  will  raise  it  to  the  temperature  of  300° 
Fahr.,  and  will  much  assist  the  dissolving  process.  Too 
much  care  cannot  be  taken  to  guard  against  the  effects  of  the 
acid  upon  the  clothes  or  skin  of  the  operator. 

The  beneficial  effects  of  this  application  are  now  beyond  ques- 
31* 
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tion.  Mr.  Spoooer  cites  a  case  in  vhich  two  bushels  of  Tithol- 
ized  iwoes,  with  ashes,  gave  as  good  a.  crop  as  sixty  bushels  of 
booes  unprepared.  To  Swede  turnips  it  seems  more  congenial 
and  efficient  tbaa  to  white  turnips.  Where  the  crop  of  turnips 
is  of  so  much  importance  as  here,  this  discovery  is  of  immense 
consequence.  Whether  it  will  be  equally  beneficial  to  other  crops, 
—  to  wheat  or  grain  crops, —  is  to  be  decided  by  further  trials. 
The  experiments  reported  by  one  farmer,  in  reference  to  a  crop 
of  carrots  the  second  year  after  its  application,  and  to  a  field 
sown  with  barley  one  year  after  its  application,  showed  most 
decidedly,  so  far,  its  permanent  beneficiid  influences. 

There  are  other  manuies  used  here,  which  I  shall  find  it 
more  convenieat  to  notice  in  another  part  of  my  work,  and 
which,  therefore,  I  now  pass  over.  Some  experiments,  however, 
have  been  made  in  Cornwall,  with  top-dressing  land  with  straw, 
which  I  shall  refer  to,  as  at  least  highly  curious ;  and  which 
deserve  notice,  as  pcwsible  to  lead  to  most  important  practical 
results.  They  rest  upon  highly  respectable  authority.  The 
subject  has  been  frequently  referred  to  in  the  public  p^>ers,  bat 
a  detailed  statement  has  been  given  by  the  secretary  of  the 
Cornwall  Experimental  Club,  and  published  in  a  late  Journal  of 
the  Royal  A^icultural  Society,  from  which  I  shall  abridge  the 


8.  FiBBODS  CoTEBiNO,  OB  Gdbhitish.  —  Mt.  G.  Qumey  ob- 
served  that,  "  if  a  bush  or  other  fibrous  matter  were  leA  lying  in 
a  field  of  grass,  the  vegetation  beneath  it  would  soon  be  observed 
to  be  finer  or  fresher  than  that  around  it.  This  was  a  fact 
known  to  every  one,  but  the  agency  by  which  this  increase  of 
growth  was  brought  about,  evidently  involving  some  great  and 
important  but  unknown  principle,  had  never  been  investigated. 
Flags,  rushes,  straw,  bushes,  or,  in  short,  any  fibrous  covering, 
would  produce  a  similar  effect.  Keeds,  or  wbeaten  straw, 
applied  over  grass,  at  the  rate  of  about  a  load  to  a  load  and  a 
half  per  acre,  would,  in  a  short  time,  increase  the  quantity  of 
grass  to  an  incredible  extent.  The  various  grasses  under  it 
would  be  found  to  be  healthy,  and  rapidly  passing  through  the 
stages  to  maturity,  some  growit^,  some  flowering,  some  seeding. 
Part  of  a  field  of  grass  placed  under  this  operMion  for  one  month 
had  increased  in  weight,  over  the  remaining  portion  left  uncov- 
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ered,  at  the  rata  of  nearly  three  to  one.  The  green  grass  from 
the  part  untouched,  cut  at  the  end  of  the  month,  weighed  two 
thousand  two  hundred  and  seven  pounds  per  acre ;  that  of  the 
portion  placed  under  the  operation  weighed  five  thousand  eight 
hundred  and  seventy  pounds  per  acre.  The  grass  was  weighed 
as  it  came  from  the  scythe.  During  this  period,  there  was  not 
a  drop  of  rain;  and  guano,  nitrate  of  soda,  lime,  shell-sand, 
wood-ashes,  and  other  manures,  tried  against  it,  possibly  from  the 
drought,  produced,  during  this  period,  no  very  visible  action.  In 
this  experiment,  the  fibrous  covering  was  laid  on  the  ISth  of 
April,  and  the  grass  cut  and  weighed  the  30tb  of  May.  Half  of 
a  hay-field  was  covered  on  the  2d  of  May ;  and  a  month  after,  I 
had  cut  and  weighed,  respectively,  the  portions  of  the  field  cov- 
ered and  uncovered,  and  found  that  the  one  weighed  three  thou- 
sand four  hundred  and  sixty  pounds  per  acre,  whilst  the  other 
weighed  only  nine  hundred  and  seventy  poimds.  As  to  the 
length  of  the  grasses  in  the  respective  pieces,  the  trefoil  in  one 
case  measured  three  and  one  half  inches,  whilst  in  the  other  it 
only  measured  an  inch  ;  clover  six  inches,  in  the  other  one  and 
one  half."  He  found,  on  making  the  two  samples  of  grass  into 
hay,  that  the  proportionate  loss  of  weight  was  the  same  in  each 
parcel,  and  the  difference  would  be,  that  in  the  one  case  he 
should  get  three  tons  to  an  acre,  and  in  the  other  only  one. 
Another  most  important  circumstance  in  the  case  was,  that  when 
"a  certain  quantity  of  stall  dung  would  double  the  quantity  of 
grass  in  a  given  time,  when  laid  on  in  the  usual  way,  that  it 
would  increase  it  six  times,  when  properly  treated  with  fibrous 
covering." 

These  are  certainly  very  curious  experiments,  and  they  have 
been  repeated  successfully  by  various  individuals.  "  For  an  in- 
dividual to  satisfy  himself,  a  bundle  of  straw,  say  forty  pounds, 
strewed  lightly  over  two  or  three  roods  of  growing  grass,  would 
in  a  very  short  time  show  the  effect,  when  raked  off.  In  the 
experiments  made,  all  gave  uniform  results,  when  conducted 
fairly.  Some  used  too  much  covering,  but  gejierally  too  little. 
All  these  experiments  showed  that  the  action  was  general ;  that 
the  difference  in  increase  of  growth,  in  a  given  time,  was  in  pro- 
portion to  the  natural  fertility  of  the  soil." 

"  The  practical  instructions  for  the  use  of  fibrous  covering  are 
few,  but  essential  to  profitable  results.     Straw  of  wheat,  oats,  or 
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rushes,  is  to  be  lightly  and  evenly  laid  orer  growing  giass,  in 
th«  proportion  of  about  a  ton  to  a  ton  and  a  half  per  acre.  At 
the  end  of  a  fortnight,  it  must  be  raked  up  in  heaps  like  hay- 
cocks, the  grass  eaten  off  by  cattle,  and  the  covering  again  relaid. 
This  is  necessary  in  the  growing  season,  otherwise  the  herbage 
will  grow  through,  by  which  the  action  will  cease  ;  the  giasa 
will  also  become  entangled  with  the  covering.  If  the  land  is 
good,  the  grass  may  generally  be  eaten  off  by  cattle  before  the 
covering  is  relaid ;  if  not,  at  the  end  of  the  next  fortnight  (more 
or  less  depending  on  the  richness  of  the  land,  the  season,  and  the 
weather,)  it  should  be  done,  and  the  covering  relaid  again  ;  and 
repeated  at  about  these  periods  through  the  season.  If  straw  ba 
the  material  used,  it  will  last  through  the  whole  summer.  In 
the  autumn  it  is  the  practice  to  rake  it  off  when  dry,  cany  it 
away,  and  stack  it  for  winter  titter.  Ground  under  the  action  of 
fibrous  covering,  we  find  from  our  returns,  will  keep  three  times 
the  quantity  of  cattle  as  ground  not  so  treated.  This  experience 
seems  in  keeping  with  our  experiments  on  weight  and  measure, 
of  the  produce  that  obtained." 


CXI.  —  GENERAL  REFLECTIONS. 

I  have  deemed  it  proper  to  lay  these  various  lesults,  resting  as 
they  do  upon  the  most  respectable  authority,  before  my  readers, 
to  whose  knowledge  they  might  not  otherwise  come.  If  they 
have  no  other  beneficial  effect,  they  will  stimulate  inqniry,  and 
prompt  to  other  experiments.  The  philosophy  of  these  results  is 
as  yet  in  obscurity.  The  facts  in  art  and  science  which  are  con- 
tinually disclosing  themselves  to  our  investigations  are  moat 
extraordinary  and  wonderful,  and  show  that  we  are  yet  only  in 
the  infancy  of  knowledge.  The  glimmerings  of  the  early  dawn 
will  presently  advance  to  meridian  splendor.  It  is  the  province 
of  science  to  investigate  the  causes  of  things  ;  this  is  the  work 
of  the  human  mind ;  and  bow  can  it  be  more  worthily  or  rev- 
erently  employed? 

I  have  been  charged,  more  than  once  in  the  progress  of  these 
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reports,  with  a  want  of  respect  for  science.  I  legret  if  I  have 
given  —  unwittiagly  it  must  have  beea  —  any  grounds  for  such  a 
charge.  Nothing  can  be  more  fore%n  from  the  truth.  Science, 
however  small  my  claims  to  any  affinity  with  her,  I  love  and 
honor.  But  mere  theory  I  distrust ;  self-conceit,  which  is  often 
harmless,  amuses  me  ;  unfounded  pretensions  I  hold  at  their  true 
value ;  and  low  and  interested  quackery  I  despise.  What  is 
science  ?  Not  merely  the  knowledge  of  books ;  not  merely  a  &- 
miliarity  with  the  technical  rules  of  any  art ;  not  mere  hypothesis 
and  conjecture,  however  subtle  and  profound.  But  the  obserra- 
tioD  and  the  accamulation  of  facts ;  the  following  them  out  in 
alt  their  relations  and  bearings ;  and  the  tracing,  as  far  as  human 
sagacity  can  go,  all  the  circumstances  and  influences,  of  which 
they  appear  to  follow  as  the  necessary  consequences  and  results. 
This  is  the  work  of  mind  wherever  mind  is  found.  This  pro- 
ficiency will  be  most  essentially  assisted  by  the  knowledge  of 
foots  already  established  and  ascertained ;  by  artificial  processes 
and  appliances  already  invented  and  familiar  to  the  learned.  But 
let  us  not  consider  these  investigations  as  the  exclusive  businws 
and  monopoly  of  the  schools.  What  I  want  to  see  is  the  uni- 
versal miud  awake.  I  want  that  men  should  every  where 
be  induced  to  open  their  minds  to  the  beautiful  and  sublime 
creation,  in  the  centre  of  which  Qod  has  placed  them,  and  seek 
to  understand  more  of  it  and  of  themselves.  I  want  that  the 
man  who  follows  the  plough,  when  he  opens  the  bosom  of  the 
bountiful  and  wonder-working  earth,  should  read  lessons  of 
divine  wisdom  written  upon  its  teeming  furrows.  I  want  the 
sower  when  he  scatters  his  quickening  seed,  and  sees  those 
diminutive  grains  which  he  throws  about  him  rising  from  the 
earth  in  forms  of  matchless  beauty,  gay  with  flowers,  and  at  last 
rich  in  fruits,  and  pouring  into  his  lap,  as  the  compensation  of 
his  toil,  the  bread  which  is  to  sustain  and  make  life  happy,  hum- 
bly but  importunately  to  inquire.  How  is  this  miracle  effected? 
I  want  the  fanner,  when  he  sees  his  reeking  heap  of  refuse,  now 
offensive  and  loathsome  to  the  sense,  when  cast  upon  the  earth, 
returning  to  bless  him  in  the  richest  products  of  health,  and 
comfort,  and  life,  to  follow  out,  as  far  as  his  sagacity  can  explore, 
these  subtle  and  marvellous  operations  of  a  beneficent  providence. 
I  want  men  should  work  with  their  minds  as  well  as  their  bodies ; 
and  I  wish  that  the  penalties  of  indolence  and  neglect,  in  the 
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one  case,  were  as  severe  as  in  the  other.  All  the  practical  opera- 
lions  of  husbandry  furnish  ample  materials  for  inquiry  and  re- 
flection ;  and  inquisitive  and  reflecting  minds,  constantly  engaged 
in  them,  have  eome  peculiar  advantages  in  the  study  of  them, 
over  philosophers  exclusively  confined  to  their  closets  and  theii 
laboratories.  There  is  every  encouragement  to  exertion  pre- 
sented even  to  the  most  humble.  One  of  the  most  distinguished 
ornaments  of  the  school  of  English  chemistry  —  a  man  whose 
attainments  would  do  honor  to  any  country  and  any  age  —  was 
devoted,  in  eady  life,  to  a  purely  mechanical  trade,  and,  by  the 
determined  energies  of  his  own  mind,  has  made  his  way,  by  uni- 
versal acclamation,  to  the  proud  preeminence  which  he  occupies.* 
Some  of  the  greatest  discoveries  in  the  arts  and  in  science  have 
been  made  by  men  of  comparatively  unassisted  genius.  I  should 
be  too  happy,  if  I  could  feel  that  my  humble  labors  had,  even  in 
the  smallest  degree,  contributed  to  induce  men  to  respect  theii 
own  minds;  to  lead  the  laboring  portion  of  the  community, 
while  they  are  working  with  their  hands,  to  be  as  active  in 
^Wtrking  with  their  understandings  ;  and  to  become  ambitious  to 
bring  from  their  own  personal  inquiry  and  experience  theii  con- 
tributions, however  small,  to  the  great  and  rapidly  accumulating 
mass  of  human  knowledge.  So  far  from  contemning  science,  I 
•  reverence  it  with  a  species  of  idolatry — an  idolatry,  I  trust,  pardon- 
able, for  it  is  only  a  form  of  homage  to  the  great  Source  and  Centre 
of  all  intelligence.  In  the  mind  of  man,  enlarged  and  improved 
by  science,  I  recognize  the  proper  foundation  of  moral  as  well  as 
of  intellectual  greatness  ;  and  I  adore  with  hmnble  gratitude  the 
reflection  —  very  partial  and  limited  indeed  it  is  —  of  that  wis- 
dom and  intelligence,  which  created,  guide,  arrange,  fill,  and 
bless  an  eternal  and  boundless  universe. 
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EUROPEAN    AGRICULTURE 


RURAL  ECONOMY. 


NINTH  AND  TENTH  REPORTS. 


CXIL    FRENCH  AGRICULTURE 

Thb  agriculture  of  France  is  its  great  and  commaQding 
intereet.  It«  manu&ctnres  and  coiDmerce  are  considerable ; 
but  its  manu&cturee  are  mainly  coacemed  in  the  fabrication, 
and  its  commerce  in  the  transportation  and  exchange,  of  the 
products  of  its  own  soil.  I  should  have  do  difficulty  in 
giving  the  statistical  returns  of  the  agriculture  of  France, 
but  this  comes  only  in  a  limited  d^ree  within  my  province ; 
and  a  long  table  of  mere  numbers  would  convey  little 
instruction  to  my  readers.  It  is  of  great  advantage  to 
France,  however,  that  it  procures  these  returns  r^fularly ; 
and  thus,  as  in  the  late  scarcity  of  grain  and  in  the  fiiilure 
of  the  potato  crop,  enabled  the  govermnent  to  provide  early, 
irith  a  humane  foresight,  against  the  sufferings  which  were 
likely  to  follow.  It  is  sufficient  to  say  that  France  has 
nearly  thirty-six  millions  of  inhabitants ;  and  that  in  ordi- 
nary seasons  she  is  able,  to  a  great  extent,  to  feed  her  own 
people  from  her  own  soil. 

VOL.  II.  32 
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CXni.  SOIL  AND  ASPECT. 

The  agriculture  of  a  country  of  necessity  corresponds  to 
its  climate,  soil,  and  aspect  Besides  these  physical  con- 
ditions, it  depends  upon  many  circumstances  of  a  political 
or  moral  character,  and  others  which  may  be  termed  acci- 
dental. The  territoiy  of  France,  stretching  through  nearly 
eight  degrees  of  latitude,  is  susceptible  of  a  great  variety  of 
cultivation.  On  the  eastern  side  it  feels  the  cold  influences 
of  a  range  of  mountains  covered  with  perpetual  snow ;  on  its 
western  side  its  dimate  is  softened  by  the  vicinity  of  the 
broad  Atlantic ;  its  northern  portions  gather  humidity  from 
the  ocean  which  bounds  it ;  its  southern  portions  enjoy  the 
sunny  influences  of  an  eaily  spring  and  an  almost  tropical 
summer,  and  of  the  vapours  which  rise  from  that  most 
beautifrd  of  all  waters,  the  Kediterranean,  which  lav^  its 
shores.  Its  territory  is  traversed  in  various  directions  by 
several  magnificent  rivers,  the  Rhine,  the  Khone,  the  Loir^ 
the  Garonne,  the  Seine  ;  and  many  minor  tributaries,  which, 
if  th^  have  not  the  magnitude  of  many  of  the  rivers  of  the 
western  world,  aflbrd  nevertheless  great  facilities  for  inland 
navigation  and  transportation ;  and,  at  the  same  time, 
present  on  their  banks  a  'ia.rge  extent  of  alluvial  land  of  the 
most  productive  quality. 

While  the  soil  of  these  alluvial  lands  is  most  excellent,  the 
soil  of  the  high  grounds,  as  far  as  it  has  come  under  my 
x>bservation,  is  of  an  inferior  quality.  It  is  in  general 
strongly  calcareous,  with  the  lime  or  chalk  forming  almost 
the  entire  surface.  In  dry  weather,  such  lands  sufler  from  the 
drought,  and  in  wet  weather  nothing  can  be  more  unpleasant 
to  worlL  Large  portions  of  land  likewise  are  found  cmnposed 
almost  wholly  of  a  yellow  ochry  sand  or  gravel,  mixed  at  the 
same  time  with  an  aluminous  substance,  and  apparently  highly 
charged  with  iron,  which  constitutes  a  soil  very  unfriendly 
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to  vegetatiot).  Of  boUb  purely  aluminoaa  or  clayey  I  have 
met  Titli  few ;  but  there  are  many  of  a  mixed  character, 
irith  a  loam  of  oonBiderable  thickDeas  on  the  Bur&ce.  These 
are  capable  of  great  improvement  and  productiveneas.  In 
some  piurts  of  the  countiy,  lime  and  gypsum  (sulphate  of 
lime)  are  abundant ;  and  marl  of  an  unctuous  and  ennching 
quality  is  found  in  many  places. 


cxiv.  cBOPa 

The  common  crops  of  France  are  wheat,  rye,  barley,  oats, 
heaoB,  and  potatoes ;  but  its  peculiar  crops  are,  beets  for 
sugar,  grapes  for  wine,  and  silk.  Ijegnminous  crops  or  esculent 
vegetables,  excepting  to  a  comparatively  small  amount,  for 
human  food,  are  little  cultivated ;  oats  and  barley,  it  seemed  - 
to  me,  only  to  a  limited  extent ;  buckwheat,  in  the  poorer 
parts  of  the  country,  in  a  email  measure  ;  and  although  the 
sonthem  portions  of  France,  or  more  than  one-half  of  the 
kingdom,  would  produce  Indian  com,  it  does  not  appear  to 
he  largely  cultivated,  and  its  value  seems  imperfectly  appre- 
ciated.  Hay,  or  grass  for  hay,  cannot  be  said  to  be  largely 
cultivated ;  but  there  are  extensive  meadows,  which  are  left 
in  permanent  grass.  Of  the  grasses  cultivated  for  feeding, 
Inceme  (if  it  may  be  called  a  grass)  and  sainfoin  occuj^  the 
first  place.  The  former,  when  cut  green,  forms  the  principal 
food  of  the  stock  during  the  summer,  and  when  dried  makes 
also  an  excellent  fodder.  Vetches  do  not  appear  to  be 
extensively  cultivated,  the  preference  being  decidedly  given 
to  lucerne.  Beans  and  lentiles  are  cultivated  in  some 
districts.  Hemp,  tobacco,  and  Sax,  are  likewise  grown ;  but 
they  cannot  be  considered  as  prominent  crops.  Cabbages 
are  sometimes  largely  cultivated  for  stock ;  turnips  rarely ; 
and  few  fields  of  ruta-baga  of  any  great  extent,  have  ever 
met  my  eye.    I  haye  seen  large  crops  of  colza  and  rape,  but 
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&ey  do  not  predominate.  It  must  be  understood  that  I 
mate  these  observations  with  great  diffidence.  France  is  a 
large  territdiy :  different  portions  of  it,  in  all  their  habits, 
differ  much  from  other  portions.  It  would  require  years  to 
give  a  thorough  and  perfect  account  of  its  husbandry,  instead 
of  a  brief  and  cursory  examination,  vhich  is  all  that  my  limits 
admit  of 


CXV.    THE  FORESTS  OF  FRANCE. 

In  travelling  through  France  one  is  constantly  impr^sed 
with  the  immense  tracts  of  land  which  are  in  forest.  The 
forest  connected  with  the  palace  at  Fontatnbleau,  only  about 
fifty  mUes  from  Pans,  is  said  to  contain  35,000  acres ;  the 
forest  connected  with  the  palace  of  Chambord,  20,000  acres. 
There  are  other  forests  in  France  of  great  extent,  aome  of 
them  being  portions  of  the  national  domain,  and  many  of 
them  the  property  of  individual  proprietors.  They  are  not, 
however,  kept  merely  for  show,  or  luxury,  or  sport.  The 
heath  or  common  lands,  in  France,  which  remain  open  and 
unproductive,  are  returned  as  19,499,180  acres,  or  about  one- 
seventh  part  of  the  whole  surface  of  the  kingdom.  The  fiiel 
generally  \ised  in  France  is  wood  or  charcoal.  There  are,  it 
is  said,  large  deposits  of  mineral  coal  in  France ;  but  they 
are  not  extensively  worked,  or  are  not  easily  accessible, 
though  their  value  is  beginning  to  be  appreciated.  Wood, 
therefore,  is  grown  for  fiiel,  and  comes  to  market  by  meuu 
of  the  great  rivers  and  canals  in  the  form  of  wood  or  coal ; 
BO  that  these  forests  are  regularly  and  gradually  cut  off  for 
timber  or  fuel,  and  either  re-planted  or  suB^red  to  grow 
again  from  the  old  stumps.  The  law  permits  the  proprietors 
to  cut  off  their  wood  only  once  in  eighteen  years ;  and  this 
\mder  the  control  of  a  government  inspector,  who  requires 
that  it  should  be  cut  clean,  leaving  only  such  trees  as  may 
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be  valuable  for  ebip-timber  or  for  other  purpoaes,  which  tbe 
govemmeDt  claimB  s  right  to  take  for  its  own  usee  at  an 
equitable  prica  Under  theee  excellent  arrangements  the 
supply  of  fuel  is  couBtantly  kq)t  good,  and  the  price  of  wood 
has  scarcely  varied  for  a  quarter  of  a  century.  In  the  cities, 
and  in  many  parts  of  France,  wood  is  always  sold  by  the 
pound  ;  and  it  is  curious  in  Paris  to  see  the  immense  arks 
of  charcoal  and  wood  which  come  down  the  Seine,  and  piles 
of  wood  in  the  city,  covering  acres  of  ground,  and  on  a  level 
with  the  tops  of  the  highest  houaes.  The  value  of  the 
timber  in  these  immense  forests  is  likewise  great.  Although 
throughout  France  the  principal  and  almost  universal  mate- 
rial for  building  is  stoo^  yet  much  timber  and  boards  are 
wanted  for  floors  and  roo&,  uii  various  purposes ;  and 
many  large  proprietors  think  that  they  cannot  make  a 
better  provision  for  their  children  than  by  planting  forests,  or 
preserving  and  chmshing  such  as  they  already  have. 


CXVT.  THE  FRENCH  PEASANTRY. 

Excepting  with  the  great  fanners,  where  there  are  small 
buildings  for  the  residence  of  the  permanent  labourers 
ordinarily  in  the  court-yard,  or  immediate  neighbour- 
hood of  the  great  house,  the  peasants  generally  live  in  the 
villages,  and  sometimes  go  long  distances  to  their  work. 
They  rise  early,  and  among  their  first  duties  are  those  of 
religion  i  their  first  visit  being,  in  most  oases,  to  the  village 
church,  which  is  open  at  all  hours.  I  have  often  met  them 
there  in  the  morning,  when  it  was  scarcely  light  enough  to 
see  the  way ;  and  I  have  found  crowds  of  them  in  the  churches 
at  night,  after  their  return  &om  labour,  when,  with  only  onel 
or  two  lamps  burning  over  the  altar  in  the  church,  it  has  been 
so  dark  that  the  dress  of  persons  could  not  be  distinguished 
until  you  came  within  arm's  length  of  them.    It  is  the 
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beauty  of  the  Catholic  religion,  that,  althongh  it  is  in  a 
degree  social,  it  ia  at  the  same  time  individual  and  penonal 
in  its  character;  that  although  the  ceremonials  of  the  votsfaip 
are  of  a  aplendid,  and  often  gorgeous  description,  yet  the  wor- 
ehipper  aeems  regardless  of  evety  thing  but  his  own  particular 
part  in  the  service,  -which  he  performs  silently,  and  generally 
with  an  intensity  and  an  abstractedness  which  are  remark- 
able ;  and  in  churches  whose  splendour  and  magnificence  it 
would  require  a  brilliant  pen  to  describe,  I  have  seen 
labouring  men  in  their  frocks,  and  with  their  spades  upon 
their  shoiilders,  and  market-women  with  their  baskets  upon 
their  arms,  go  into  Uie  churches,  and  after  performing  their 
devotions,  and  evidently  with  no  other  object  in  their 
thoughts,  go  away  to  their  labours. 

In  all  parts  of  Europe  the  women  are  as  muoh  engaged  in 
the  labours  of  the  field  as  the  men,  and  perform  indiscri- 
minately the  same  kinds  of  labour.  Having  been  much 
among  the  peasantry  and  the  labouring  classes  both  at  home 
and  abroad,  I  must  in  truth  say,  that  a  more  civil,  cleanly, 
industrious,  frugal,  sober,  or  better  dressed  people  than  the 
French  peasantry,  for  persona  in  their  condition,  in  the  parts 
of  the  country  wbidi  I  have  visited,  and  especially  the 
women,  I  have  never  known.  The  civility  and  courtee^y, 
even  of  the  most  humble  of  them,  are  very  striking.  There 
is  neither  servility  nor  insolence  among  them ;  their  economy 
is  most  remarkable  ;  drunkenness  is  scarcely  known  ;  their 
neatness,  even  when  performing  the  dirtiest  work,  is  quite 
exemplary ;  cheerfulness,  and  an  innocent  hilarity,  are  pre- 
dominant traits  in  their  character. 

The  wages  of  the  French  peaaantiy  are  in  general  from 
a  franc  to  a  franc  and  a  half  per  day  to  a  man,  that 
is,  ten  to  fifteen  pence,  or  twenty  to  thirty  cents ;  and  to 
women  about  fourfiftba  of  the  fbrmer  sum,  or  about  eight 
pence  or  sixteen  cents.  In  this  case  they  ordinarily  provide 
entirely  for  themselves.    In  harvest,  however,  or  under  ex- 
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traordinary  cdrcomstaDces,  the;  are  proyided  for  in  addition 
to  their  vag^.  Coffee  and  tea  are  Acarcely  known  among 
them.  !Fhe7  drink  no  udent  spirita  Ihmr  usual  drink  is  an 
acid  wine  not  so  strong  as  common  cider,  and  this  mixed 
with  water ;  th^  hare  meat  but  rarely  ;  occasionallj  fish  ; 
but  their  general  provision  is  soup,  composed  chiefly  of 
vegetables  and  bread.  Bread,  both  wheat  and  rye,  is  with 
them  litenUly  the  staff  of  life.  With  all  this  they  enjoy  a 
ruddy  health ;  and  the  women  are  diligent  to  a  proverb. 
They  seem  unwilling  to  lose  a  moment's  time.  I  have 
repeatedly  seen  them  carrying  heavy  burdens  upon  their 
heads,  and  at  the  same  time  knitting  as  they  went  iiloi^. 


CXVIL    SIZE  OF  FARMS,  AND  DIVISION  OF 
PROPERTY. 

The  size  of  farms  in  France  has  been  a  subject  of  much 
discussion.  The  right  of  primogeniture  has  ceased  to  exist 
there;  and  since  the  great  revolution,  the  law  has  or^ 
dained  that  the  land  posBessed  by  any  one  at  bis  death 
should  be  equally  divided  among  his  children.  This  did  not 
take  place  without  a  hard  struggle  against  it  on  the  part  of 
the  great  proprietors,  nor  without  many  predictions  of  ruin 
to  the  agriculture  of  France,  from  the  infinite  subdivisions 
which  the  land  was  likely  to  undergo,  and  the  small  size  to 
which  farms  were  about  to  be  reduced.  The  law,  however, 
has  been  maintained,  and,  as  far  as  I  have  been  able  to 
observe,  with  the  happiest  results  to  France '.    It  was  pre- 


I  Id  Fnooe  the  tottd  nombor  of  (Mced  landed  proparlfea  Ii  Blal«d,  in  I8SS,  (o 
have  been  10,890,083,  and  thew  wwe  sgiin  dlrided  into  1^1,380^38  lepanM 
ptec«B  of  land.  It  it  mppooed,  faoi>e*er,  Uwt  of  heads  ot  familisa  occnpTitig 
eetatea,  which  combinB  nuuiji  of  these  imBlleF  divisions,  sod  which  CDDBeqnentl; 
become  merely  DOminal  partitioos,  there  are  aboot  SjOOOflOO.  Now,  allowing  an 
aTerage  of  four  to  a  famUy,  it  will  be  seen  that  there  are  30,000,000  of  people 
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dieted,  that,  under  such  an  amogement,  no  ^tem  of  exten- 
sive agricultural  improvement  could  be  attempted ;  and  that 
small  proprietors  being  thoe  multiplied,  sod  the  labourers 
themselveA  becoming  proprietors,  the  lands  of  the  coontiy 
were  destined  to  go  into  the  bauds  of  men  without  capital, 
too  ignorant  to  understand  or  learn  the  best  modes  of  culti- 
vation; and  without  the  power  of  applying,  even  if  the^ 
knew,  them. 

These  obJectiouB  are  not  wholly  without  force ;  but  as  this 
subject  possesses  considerable  interest  for  many  persons,  I 
hope  to  be  excused  for  enlarging  upon  it  It  happens  with 
respect  to  many  things  which  are  deemed  evils,  or  from 
which  evil  consequences  seem  likely  to  result,  that  there  is  a 
compensating  or  balancing  power  at  work,  which,  if  left  free 
to  operate,  of  itself  corrects  the  im^larities,  restores  the 
equilibrium,  and  prevents  the  evils  apprehended.  If  all 
France  were  to  be  cut  up  and  divided  into  pieces  of  ground 
of  the  size  of  a  table-cloth,  as  from  the  comments  made  upon 
this  law  by  those  who  know  nothing  of  its  actual  operation 
one  would  suppose  was  likely  soon  to  be  the  case,  we  should 
expect  a  state  of  things  extremely  adverse  to  the  national 
prosperity.  But  it  must  be  remembered,  that  while  the  law 
requires  an  equal  division  of  the  land  among  his  children 
at  the  death  of  a  proprietor,  it  does  not  require  that  the  land 
should  remain  thus  divided.  The  appropriation  of  it  is  left 
optional  with  those  who  inherit  it ;  and  in  thiA,  as  in  other 
cases,  they  will  be  governed  by  their  interests,  th^r  con- 
venience, and  other  nameless  circumstances  by  which  human 


In  FruiM  direct];  int«rMted  in  tha  propcirtj  of  the  huI.  The  number  of  pro- 
priofam  of  the  aoil  in  England,  who  bold  landed  pnqnrt;  jiriding  a  rent  of  1001. 
■talingper^ear,  U  stated,  at  IhaMtns  time,  at  98,000;  and  the  irtnle  rambar 
of  pn^irieton  of  the  soil  in  Q^land  and  WalM  ii  nied  at  900,000,  and  In  the 
whole  United  Kiogdoa  at  600,000.  The  extoil  of  the  United  Kingdom  a 
abont  tiro-thirdi  that  of  Fnate. — Statietiqne  GArfrala  d«  la  FnoM,  pw 
i.iii.p.11. 
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conduct  is  ordinarily  influenced.  A  father  iying  and  leaving 
Beveral  heirs,  sons  and  daughteni,  it  is  scarcely  probable  that 
tbej  will  all  wish  to  devote  themselveB  to  agricultore  ;  and 
this  too  -when  the  parts  of  such  property  growing  out  of  this 
division  would  be,  either  of  them,  too  small,  under  any  cir- 
cumstances, for  the  support  of  a  family.  The  result  is,  as  we 
should  expect  it  would  be  in  such  case,  that  some  one  of 
the  heirs  purchases  the  rights  of  the  others,  and  the  &rm 
remoiuB  in  its  integrity. 

What,  then,  is  the  advantage  of  such  a  law  ?  It  is  that  it 
leaves  this  matter,  as  it  should  he  le£t,  to  the  choice  -of  the 
parties  concerned ;  and  that  it  in  teuct  prevents  the  too  great 
accumulation  of  landed  property  in  the  hands  of  individuals. 
There  can  hardly  he  a  greater  evU,  in  countriee  where  labour 
is  abundant,  and  population  presses  hard  upon  the  means  of 
subsistence,  than  that  immense  tracts  of  land,  which  might 
be  made  productive,  should  be  looked  up  in  the  hands  of  iu- 
dividuala  who  will  neither  use  the  land  themselves,  nor  suffer 
it  to  be  used  by  others.  It  seems  a  violation  of  natural  right, 
j]U8tice,  and  humanity ;  and  there  are  many  circumstances 
in  the  condition  of  society  in  the  old  world,  which  indicate 
that  it  must  be  modified  or  abandoned. 

One  of  the  first  duties  of  society  is  to  pve  to  every  man 
a  perfect  security  in  the  ei^oyinent  of  the  iruits  of  his  own 
industry ;  but  it  is  equally  the  duty  of  society  to  secure  to 
eveiy  man  disposed  to  laboiu*  an  opportunity,  as  far  as 
possible,  fdUy  and  efiectually  to  exert  that  industiy.  The 
end  which  govcmm^its  onUnarily  aim  at,  is  the  protection 
of  property ;  and  almost  all  laws,  being  made  by  men  of 
property,  have  this  for  their  great  object  But  wealth  is 
ordinarily  quite  able  to  take  care  of  itself;  and  the  ob- 
ject of  government  should  be  to  protect  poverty,  which 
constantly  requires  protection.  The  true  wealth  of  a  com- 
munity is  its  labour,  its  productive  labour.  A  man  is  not 
the  richer  for  houses  which  he  cannot  occupy ;  lands,  which 
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he  cannot  nse;  mon^,  that  he  cannot  spend.  He  mi^t 
own  a  continent  in  the  moon,  bnt  wbat  would  that  avail 
him }  He  might  die  of  stamtion  in  the  raults  of  the  Bank  of 
England,  or  in  the  undisturbed  posaesBioa  of  the  richest  of 
the  minea  of  Peru.  Labour  is  the  great  source  and  instru- 
ment of  subsiBtence  and  wealtL  Labour,  therefore,  honest 
labour,  should  be,  under  all  circumstances,  the  great  object  of 
the  protection  and  encouragement  of  ereiy  just  government 
Iawb  should  be  such  as  to  secure  to  labour,  as  far  as  possible, 
an  open  field  for  exertion.  Such  is  the  tendency  of  the  laws 
of  France  respecting  the  posthumous  division  of  landed  estates. 
The  laws  of  primogeniture,  by  which  large  landed  estates 
go  exclusively  into  the  hands  of  the  eldest  son,  and  laws 
of  mortmain,  by  which  lands  are  for  ever  appropriated  to 
particular  uses,  are  laws  of  a  different  description.  The 
law  of  prinu^niture  seems  to  many  peraons  essentially 
unjust  in  the  favoritism  which  it  implies,  among  those  who 
obviously  have  equal  daims  upon  parental  kindness  and 
impartiality.  The  law  of  mortmain  and  perpetual  devises, 
by  which  extensive  landed  estates  are  locked  up  and  appro- 
priated in  perpetuity  to  particular  uses,  has  met  with  many 
warm  combatanta  They  ask,  and  with  what  reason  I  shall 
leave  to  the  judgment  of  my  readers,  Was  not  the  land  ^ven 
to  man,  that  from  it,  by  his  labour,  he  might  obtain  a  subsis- 
tence, which,  in  truth,  can  come  from  no  other  source  ?  Kow 
shall  any  man,  or  set  of  men,  so  monopolise  and  appropiiate 
this  land  that  it  shall  not  be  available  to  tiiese  objects  ?  It 
would  seem  that  the  earth  belongs  to  those  who  possess  it ; 
and  that,  when  a  man  once  quits  it  for  ever,  his  rights  in  it 
should  cease ;  yet  society  admits  the  remarkable  fact,  that 
men  who  died  centuries  ago,  shall  determine  how  the  land  at 
present  shall  be  used  and  appropriated  ;  or  that  it  shall  not 
be  used  nor  appropriated  at  all. 

It  does  not  come  within  my  province  to  enter  upon  matters 
of  dispute,  which,  in  a  period  full  of  questions  and  inqmriei^ 
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seem  to  be  assuming  importanse,  and  are  beooming  matters 
of  private  and  public  discuaaion.  I  am  well  aware  of  the 
necessity  of  giving  as  perfect  a  security  as  humaa  society 
admits  of  to  the  rights  of  property ;  but  these  rights,  it  would 
seem,  should  be  held  in  subaerriency  to  a  still  higher  right, 
and  that  is,  the  right  to  live.  That  which  a  man  produces 
by  his  industry  or  toil,  by  his  skill  or  genius,  exerted  without 
prgudice  to  the  equal  rights  of  another  man,  is  his  own  ;  it 
is  his  exclusively,  and  it  should  be  his  in  perpetuity ;  that  is, 
the  ^propriation  of  it  should  be  his,  and  should  be  UBCon- 
troUed  excepting  so  &r  as  to  prevent  its  application  to  an 
immoral  object,  to  an  object  prejudidal  to  health  or  life,  or 
to  the  public  peace  and  wel&re.  But  the  appropriation  of 
the  soil  itself  to  any  object  in  perpetuity,  the  shutting  it  up 
&om  use,  the  prevention  of  its  occupation  for  purposes 
of  faunum  comfort  and  subsistence,  seems  incompatible  with 
those  natural  rights  with  which  the  Creator  endowed  man 
when  he  commanded  him  to  till  the  earth,  that  he  might 
from  it  obtain  a  subsistence.  The  laws  in  many  of  the  states 
of  the  United  States,  when  the  property  of  a  debtor  is  seized 
for  the  payment  of  his  debts,  very  properly  take  care  to 
leave  him  in  the  possession  of  the  tools  of  his  trade,  that  he 
may  still  provide  for  his  own,  and  the  subsistence  of  those 
dependent  on  him.  A  law  which  would  rob  him  of  his  tools, 
— and  while  the  community  and  his  duty  to  himself'  and  his 
fiunily  require  that  he  should  hj  his  labour  provide  for  him- 
self  and  them,  should  virtuaQy  puf  it  out  of  hia  power  to 
exert  that  industry, — would  be  of  the  same  character  with 
that  which,  under  imy  pretence  or  form,  in  the  midst  of 
hui^py  and  starving  thousands,  excludes  them  &om  the 
use  of  that  soil  from  which  Heaven  designed  they  should 
get  their  bread,  and  fivm  which  only  it  can  be  obtained. 
It  is  one  of  the  great  effects  of  the  revolution  which  gave 
independence  to  the  United  States,  and  of  the  great  French 
Revolution,  that  it  broke  up  these  restrictive  laws,  and  in 
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general  left  property  in  land  to  follow  the  osnal  courae  of 
other  property ;  and,  sbcve  all,  made  it  tmiveEsally  attain- 
ahle. 

In  the  United  States,  where  land  is  ahundant,  and  where 
countless  millionH  of  acres  must  remain  for  countless  yean 
unoccupied,  laws  restraining  the  monopoly  of  land  are  &r 
less  necessary ;  but  even  in  the  Unit-ed  States  they  should 
have  a  care  to  guard  against  the  perpetual  appropriation  of 
lafid  for  any  objects  whatever,  whether  under  the  plea  of 
pious  or  of  moral  uses,  as  in  fact  a  direct  violation  of  the 
rights  of  every  generation  to  judge  for  itself,  and  to  judge 
only  for  itself  what  shall  or  shall  not  be  maintained ;  and 
secondly,  as  conferring  a  power  which  experience  shows  is 
liable  to  gross  and  ii^urious  abases. 

A  principal  objection  urged  ^^ainst  this  subdivision  of 
land  is,  that  it  prevents  any  system  of  extensive  improve- 
ment of  the  soil  by  the  great  processes  of  modem  discovery, — 
draining  and  subsoiUi^.  This  argument  has  some  force ;  but 
we  may  hope  that  in  many  cases  the  owners,  seeing  thenr 
own  interests  clearly  concerned  in  such  improvements,  may 
combine  their  forces  to  effect  them.  In  many  of  these  small 
holdings,  likewise,  the  cultivation  being  by  the  spade  and  not 
by  the  plongh,  the  land  will  be  trenched  as  a  eubetitute  for 
subsoiling,  and  an  equal  productiveness  secured.  Where 
such  improvements  are  obviously  demanded,  and  th^  might 
be  too  great  for  individual  effort  to  accomplish,  there  seems 
no  reason  why  the  government  itself  shoidd  not  undertake 
them,  assessing  the  expense  upon  tho  different  owners  of  the 
land  in  snch  forms  as  would  be  equitable,  and  made  payable 
at  such  periods  as  would  render  its  discharge  easily  prac- 
ticable. 

It  is  objected  likewise  that  these  small  fiumers,  having  no 
capital  to  apply  in  the  cultivation  of  their  lands,  and  bcang 
of  a  class  not  likely  to  be  acquainted  with  modem  improve- 
ments in  husbandly,  their  agriculture  will  probably  be  of  aa 
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inferior  chartuiter.  These  objections  must  be  allowed  eome 
weigbt ;  but  then  the  holders  of  these  small  parcels  are 
acting  under  the  most  powerful  of  all  stimulants,  that  of 
their  own  immediate  self-interest.  They  themeelveB  being 
the  owners  of  the  soil,  whatever  improvements  it  receives, 
and  whatever  crops  it  produces,  must  accrue  directly  to  their 
own  benefit.  The  holding  being  small,  it  becomes  the  more 
important  that  it  shotdd  be  forced  to  the  greatest  extent,  in 
order  to  meet  their  wants.  This  circumstance  will  prompt 
to  the  greatest  exertions  in  procuring  from  every  available 
source,  and  in  saving  their  manure  for  the  enriching  of  their 
small  &rmB.  Labour  and  economy  thus  applied,  may  be  said 
in  themselves  to  constitute  a  valuable  and  active  capital. 

But  in  place  of  speculations  let  us  revert  to  &ct8,  and  in- 
quire how  this  system  has  actually  worked  in  France.  It 
has  produced  &  great  revolution  in  the  tenure  of  property ; 
but  from  the  best  inquiries  I  could  make  among  the  most 
intelligent  and  candid,  I  found  a  unanimous  and  emphatical 
acknowledgment  of  its  beaefiual  results.  In  what  may  most 
properly  be  called  the  rural  districts,  that  is,  a  district  some- 
what remote  from  large  towns  and  villages,  there  are  found 
iarmfl  in  size  from  one  hundred  to  five  hundred,  seven  hun- 
dred, and  a  thousand  acres  and  upwards ;  and  so  it  seems 
likely  to  remain.  The  law,  though  it  requires  a  division  of 
the  real  estate  among  tbe  heirs,  does  not  make  it  compulsory 
to  continue  such  division.  The  law  in  fact  does  little  else 
in  such  situations  than,  so  to  say,  to  bring  the  land  int«  the 
market,  and  leave  it  then  to  be  disposed  of  according  to  the 
ctrcnmstances  of  time  and  place. 

But  in  cases  of  partition  we  may  suppose  a  farm  of  twelve 
himdred  acres  divided  among  four  heirs ;  they  would  have 
farms  of  a  respectable  size ;  divided  again  it  would  leave 
&nns  of  seventy-five  acres  each,  which  perhaps  may  be  con- 
sidered the  average  size  of  &rms  in  New  England,  and  ex- 
ceeding the  average  size  of  Flemish  &rm8.     Even  another 
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division  of  the  same  number  of  parts  might  take  place,  and 
twenty  acres  would  correspond  with  the  size  of  many  of  the 
most  productive  farms  in  Bel^um.  Many  persons  in  aiding 
against  such  an  arrangement,  proceed  upon  the  supposition 
that  the  division  is  to  be  infinitesimaL  But  this  is  absurd ; 
and,  as  I  have  already  remarked,  the  evil  of  too  great  a  sub- 
division has  alwa;^  a  tendency  to  correct  itself,  and  to  stop 
where  it  would  become  positively  mischievous.  This  is  found 
to  be  the  case,  as  I  have  remarked,  in  the  strictly  rural  dis- 
tricts. But  a  person  passing  through  the  environs  of  large 
towns  and  cities  will  perceive  that  the  division  has  proceeded 
veiy  fiu- ;  the  fields  often  appear  like  patch-work,  and  are  cnt 
up  into  very  small  pieces.  This  is  exactly  as  it  should  be. 
These  pieces  are  owned  by  small  gardeners,  who  supply  the 
markets  with  i^t  or  vegetables,  and  who,  on  account  of  its 
limited  extent,  carry  their  cultivation  to  a  high  perfection, 
and  often  in  the  number,  variety,  and  quantity  of  their  crops 
on  these  small  pieces  of  ground,  astonish  one  by  their  success. 
Very  often  these  pieces  of  land  are  owned  by  persons  engaged 
in  severe  mechanical  trades  in  the  cities,  who  find  health  and 
needful  recreation  in  their  cultivation.  One  thing  ie  quite 
certain  in  such  cases — that  no  land  thus  situated  will  be  left 
nncultivated ;  and  under  the  system  of  minute  economy  to 
which  it  is  sul^ected,  will  unquestionably  be  rendered  as  pro- 
ductive as  possibla 

If  we  look  at  large  farms  in  Great  Britain, — I  mean  fiums 
of  hundreds  of  acres,  with  the  exception  of  some  of  the  best 
cultivated  districts,  such  as  the  Lothians  in  Scotland,  for  ex- 
ample, or  the  counties  of  Northumberland,  Lincoln,  and  Nor- 
folk, and  only  some  &rms  in  these  counties,  we  shall  find 
that  even  these  are  by  no  means  always  fully  cultivated ;  and 
that,  either  for  want  of  skill,  or  enterprise,  or  capital,  large 
portions  of  them  are  wholly  unproductive.  This  is  &rless  fire- 
quently  the  case  with  smallfarms,  for  the  simple  reason  that 
the  owners  cannot  afford  to  neglect  their  land,  and  that  the 
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managemeDt  is  much  more  easj.  It  is  to  be  added  likewise, 
that  in  very  small  holdings  of  six,  or  ten,  or  twenty  acres, 
the  great  expense  of  a  team,  and  of  costly  implements  is 
dispensed  with.  In  some  parts  of  Engluid,  though  very 
rarely,  but  in  many  parts  of  the  Continent,  and  especially  in 
Switzerland,  the  small  fimners  ose  their  milch-cows  for  work, 
thus  getting  a  double  advantage  from  them ;  and  a  milch- 
cow,  used  tenderly,  and  treated  liberally,  may  be  worked 
from  four  to  six  hours  a  day  without  injuiy  to  her  milk. 
This  saving  is  a  great  circumBtance.  On  large  arable  farms 
it  may  he  calculated,  that  from  a  fourth  to  a  third  of  the 
produce  must  be  counted  for  the  support,  and  equipments, 
and  cost  of  the  teams.  The  saving  of  this  expense  is  a  great 
affiur ;  and  this  is  accomplished  on  small  holdings  where 
oows  are  kept,  which  pay  the  expense  of  their  keeping  by 
their  labour  and  their  calf;  or  where,  as  in  many  cases,  the 
whole  cultivation  is  performed  by  human  instead  of  brute 
labour— by  the  spade  instead  of  the  plough.  I  believe,  there- 
fore, it  will  be  found,  that  in  a  fair  comparison,  the  small 
&rm8  are  in  fact  more  productive  than  the  hkrge  ones ;  that 
they  are  managed  at  less  comparative  expense,  and,  in  pro- 
portion, leave  more  for  human  consumption. 

If  thus  much  may  be  said  of  the  economical  results,  still 
more  may  be  said  of  the  beneficial  moral  influences  of  such  a 
system.  Of  all  the  influences  which  operate  to  promote 
exertion,  industry,  and  good  conduct,  none  certainly  is  more 
powerful  than  the  hope  of  bettering  our  condition  ;  and  I 
may  add,  without  undertaking  to  give  a  reason  for  it,  as  an 
established  truth,  that  nothing  inspires  more  self-respect,  as 
connected  with  a  feeling  of  independence,  than  the  possession 
of  property,  and  eE^iecially  the  possession  of  a  fixed  property 
in  house  or  land.  This  efiect  is  constantly  seen  in  the  labour- 
ing classes  among  the  French.  They  are  extremely  ambitious 
of  getting  a  piece  of  land ;  and  perhaps  too  much  so,  after 
once  coming  into  possession,  of  extending  thm'  poBaessiouB. 
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ThiB  Btimul&tea  them  to  industry,  and  induces  the  most  rigid 
economy.  The  subdiviaion  of  property  or  of  hmd  in  France 
renders  this  practicahl^  which,  in  other  countries,  where  the 
right  of  entail  prevails,  or  where  property  is  held  in  large 
masses,  and  guarded  with  extreme  jealousy,  is  out  of  the 
question.  There  is  a  wise  foresight  likewise  in  this  matter 
in  respect  to  the  security  of  public  order  and  the  pea^K  of  the 
country.  The  persons  of  all  others  least  likely  to  engage  in 
projects  of  revolution  certainly  are  those  whose  property 
must  in  every  case  be  endangered  by  such  revolution  ;  whose 
poBBessioofi  are  fixed,  and  not  transferable  from  one  place  to 
another  at  pleasure.  Their  estates  constitute  the  strongest 
.  pledge  of  their  loyslty  and  patriotism.  The  more  property  is 
divided  in  a  country,  the  more  equally  it  is  hehl,  or  rather, 
that  it  should  he  attainable  by  all  on  equal  conditions,  the 
greater  security  is  there  for  the  rights  of  property  ;  the  more 
are  concerned  in  the  preservation  of  the  public  peace.  He 
humblest  agricultural  labourer  in  France  may  look  forward, 
by  industry,  sobriety,  and  economy,  to  become  a  proprietor 
and  a  holder  in  fee-simple  of  some  portion  of  the  soil  which 
he  cultivates.  Thero  is,  therefore,  the  strongest  inducement 
held  out  to  good  conduct ;  and  the  beneficial  influence  of  this 
condition  of  things  upon  the  character  of  the  French  pea- 
santry cannot  be  doubted. 

Few  things  have  struck  me  more  forcibly  than  the  differ- 
ence in  the  condition  of  the  agricultural  population  of  France 
and  that  of  Great  Britain — a  subject  to  which  I  have  already 
referred.  I  have  never  seen  a  more  healthy,  a  better-dad,  or 
a  happier  population,  than  the  French  peasantry.  Something 
may  be  ascribed  to  their  naturally-cheerful  temperament,  and 
something  to  that  extraordinary  sobriety,  which  every  where 
in  a  remarkable  degree  characterizes  the  French  people  ;  but 
much  more,  I  think,  to  the  favourable  condition  in  which  this 
law,  which  renders  attainable  the  possession  of  a  freehold  in 
the  soil,  places  them. 
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I  am  extremely  averse  to  making  any  un&vourable  com- 
paruoDB ;  and  I  am  quite  aware  that  my  judgment  may  be 
at  fitult ;  but  I  ahall  offend  no  candid  mind  by  the  calm 
expression  of  my  honest  opinion.  The  very  poor  condition  of 
a  large  portion  of  the  English  agricultural  labouring  popu- 
lation must  be  acknowledged.  The  acquisition  of  property 
is,  in  most  cases,  all  but  impossible.  The  great  cUfficulty, 
where  there  is  a  &mily,  is.  to  subsiat ;  in  sickness  they  bare 
no  resource  but  private  charity  or  parish  assistance ;  and  they 
have  in  most  cases  nothing  to  which  they  can  look  forward 
when  the  power  to  labour  fails  them,  but  the  almshouBe. 

I  believe  there  is  an  equal  amount  of  philanthropy,  and  as 
strong  a  sense  of  justice  and  humanity  among  the  English, 
as  among  any  people ;  but  it  is  not  to  be  expected  that  in 
any  country  where  wealth  constitutes  the  great  and  most 
enviable  distinction,  and  where,  by  various  circumetances, 
avarice  is  stimulated  to  the  highest  degree, — that  the  great 
mass  of  the  community  should  be  either  philanthropic,  or 
humane,  or  just.  Wealth  is  almost  every  where,  in  what  is 
called  civilized,  and  too  oflen  miaoalled  Christian,  life,  the 
great  instrument  of  power.  Power  is  a  dangerous  possession, 
and  alwa,j6  liable  to  abuse.  The  only  security  against  this 
abuse  is  the  division  of  power ;  and  to  give  the  humbler 
classes  the  means  of  helping  themselves. 

In  Qreat  Britain,  as  I  have  already  said,  the  rural  labour- 
ing classes  are  placed  in  circumstances  of  hardship  and  dis- 
advantage. It  would  be  ordinarily  quite  idle  for  them  to 
aspire  to  the  ownership  of  land  Philanthropic  and  benevo- 
lent persons  in  vuious  parts  of  the  country  have  given  them 
small  allotments;  though  some  have  endeavoured  to  limit 
these  allotments  to  one-eighth  of  an  acre,  ajid  many  formers 
have  combined  in  denoimcing  the  allotment  system,  and 
have  refused  to  take  leases  where  the  laboturers  were  to  be 
allowed  allotments.  The  beneficial  effects  of  these  allot- 
ments, both  upon  the  comfort  and  morals  of  the  labouring 
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classes,  have  every  wliera  been  acknowledged ;  but  under 
the  beat  circumstances,  the  allotment  Bjstem  can  never  be 
a  substitute  for  that  b;  which  the  ownership  of  the  land  is 
itself  attainable. 

I  will  not  contest  the  point  that  great  improrements  can 
only  be  expected  to  take  place  on  large  estates  and  with 
the  help  of  large  capital ;  yet,  on  estates  o^  a  medium  size, 
such  as  a  hundred  or  even  £ftj  acrcB ;  theae  are,  perhaps,  more 
likely  to  take  place  than  on  estates  of  a  much  larger  size,  as 
being  ordinarily  more  within  the  reach  of  most  men — the 
majority  of  &rmer8  being  men  of  restricted  capital,  the 
immenae  improvements  in  dyking  and  embankments,  and 
in  redeeming  land  from  the  sea,  which  have  been  made  in 
Holland,  and  in  Lincolnshire  and  Cambridgeshire,  in  Eng- 
land, could  only  have  been  effected  by  the  union  of  large 
bodies  of  proprietors.  No  single  fortune  is  any  where  com- 
petent to  such  enterprises. 

I  will  not  deny  that  under  a  system  of  large  &ims  more 
produce  may  be  for  sale ;  and,  in  a  oommercial  view,  more 
money  will  be  made,  and  larger  fortunes  accumulated.  But 
I  cannot  agree  that  the  wealth  of  a  community,  held  as  it 
ordinarily  is  held,  is  the  standard  of  its  prosperity.  That 
undoubtedly  is  the  happiest  condition  of  society,  where  none 
are  over^rich,  and  none  extremely  poor ;  where  one  is  not 
continually  offended  by  those  striking  contrasts  of  enormous 
wealth  and  extreme  destitution,  whicb  some  countries  pie- 
sent.  That  condition  of  sodety  is  undoubtedly  above  all 
others  to  be  preferred,  where  the  power  of  bettering  oar 
condition,  is,  as  &r  as  possible,  equally  eiyoyed  by  every 
man,  and  certainly  not  denied  to  any  one ;  and  where  ev^ 
possible  encouragement  and  facility  are  given  to  the  exertion 
of  this  power.  It  is  often  a  great  charity  to  help  our  neigh- 
bour ;  but  the  best  and  wisest  of  all  forms,  in  whioh  this 
(diarity  can  be  exercised,  is  that,  when  a  man  helps  bis 
neighbour  to  help  himself. 


byGoogIc 


URASUKBS   TOR  THE   IHPEOVBUSHT   OF   AORICULTUHE. 


CXVIII.    MEASURES  OF  THE  GOVERNMENT  FOR 
THE  IMPROVEMENT  OF  AGRICULTURE. 

The  measures  of  the  government  for  the  advancement  of 
agriculture  have  much  to  recommend  them,  if  they  are 
carried  out  in  an  intelligent  and  &ithful  manner. 

1.  Dbpabthsnt  op  AarauuLTTJ^a. — In  the  first  place,  there 
is  a  department  of  agriculture,  the  eecretaiy  or  minister  of 
which,  being  one  of  the  first  men  iu  the  kingdom,  ia  expected 
to  look  after  this  great  interest ;  to  obtain  statistical  returns 
of  agricultural  produce  finm  all  parts  of  the  kingdom ;  to 
learn  what  is  the  condition  of  the  art ;  what  improvements 
have  been  made ;  what  improvements  are  moat  required ; 
and  what  is  the  condition  of  the  agricultural  population. 

SL  Statistioai.  RsTURsa — The  statistical  returns  of  the 
produce  of  France  have  been  recently  completed,  and  show 
a  work  of  immense  indiistrj  and  labotu-.  It  is  obvious 
that  such  a  work  can  present  onlj  an  approach  to  exact- 
ness ;  but  even  that  is  of  great  value ;  and  it  will  b& 
found  that  some  facts  have  been  brought  out,  in  respect  to 
the  average  increase  of  the  crops,  which  are  in  the  highest 
decree  encouraging.  These  returns  have  been  obtained  hj 
a  direct  application  to  well-informed  and  confidential  indi- 
viduate, in  di&rent  parts  of  the  country,  who  have  made 
their  returns  to  the  central  btureau  in  Paris.  A  great  variety 
of  subjects  have  been  embraced  in  them,  such  as  the  amount 
of  land  in  cultivation ;  the  amount  of  land  devoted  to  dif- 
ferent crops  ;  the  manure  applied  j  the  quantity  of  seed  em- 
ployed, and  the  average  yield.  It  extends,  likewise,  to  the 
number  of  persons  engaged  in  agriculture,  and  the  number  of 
domestic  animals  reared  or  kept  in  every  department,  with  a 
great  variety  of  agricultural  and  commercial  information,  sub- 
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eidiary  to,  and  connected  with  the  subject,  of  a  yeiy  interest- 
ing character,  and  of  equal  utility.  1!biB  magnificent  work 
'  does  the  highest  honour  to  the  goTemment,  and  to  the  per- 
sons employed  iu  its  execution. 

3.  IifBPBOToas  OF  Aaaicin.TDaAL  DiSTBiora.— The  next 
provision  made  by  the  government  is  the  division  of  the 
kingdom  into  four  agricultural  districta,  to  each  of  which 
an  intelligent  and  experienced  agriculturist  is  appointed, 
as  inspector  or  commissioner,  whose  duty  it  is  to  go  through 
his  district  annually  at  least,  observe  carefully  its  con- 
dition, and  report  it  to  the  government ;  and  at  the  same 
time,  in' his  jotumeyings,  communicate  every  where  adnce 
and  information,  as  he  may  see  that  they  are  needed.  This 
is  certainly  an  admirable  mode  of  dispensing  knowledge  and 
exciting  emulation '. 

4.  Impoetatiom  op  Impbovbd  Stook. — The  government  Kke 
wise  have  imported  from  other  countries  some  of  the  moBt 
valuable  animals,  such  as  bulls  and  stud-horses;  and  stationed 
them  in  different  parts  of  the  country,  that  the  farmers  may 
avail  themselves  of  the  advantages  which  they  offer  for  die 
improvement  of  their  stock.  On  account  of  the  large  de- 
mands  made  by  government  for  horses  for  the  cavaliy,  this 
becomes  a  matter  of  great  importance.  Whether  the  keeping 
of  bulls  would  not  be  better  left  to  private  enterprise,  is  a 
question  much  debated.  That  which  belongs  to  the  public  is 
seldom  cared  for  like  that  which  belongs  to  an  individual ; 
but  the  government  have  met  this  objection  by  disposing  of 
their  improved  animals  occasionally  at  public  sales. 

'  At  one  time  Mreral  psnona  weie  amployed  hy  the  goTenunait  to  rait 
foreign  conntries  for  the  porpoM  of  ■eung  Aar  improTementa,  gMbaifa^ 
•grionltural  information,  and  bringing  boma  saoh  pUnla  and  Aeeda  w  ■eiu 
iikdj  to  be  uaeful  to  the  coimbr;.  It  ia  proposed  by  tfae  proiiaimwl  goreRi- 
ment  to  ToriTo  thii  siodlent  plan.    Hueh,  1U8. 
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6.  AflBiflCLTUBAL  Am)  VsTBBUiA&T  SoHoois. — Frsuoe  has 
likewise  several  agricultural  Bchools,  established  in  different 
parts  of  the  kingdom,  of  whicli  I  shall  presently  give  an 
account,  designed  to  furnish  a  complete  scientific  and  prac- 
tical education  in  agriculture.  In  addition  to  this  they  have 
veterinary  schools,  where  comparative  anatomy  is  thoroughly 
studied,  and  the  diseases  of  all  the  domestic  animals  most 
carefully  treated.  These  likewise  may  be  supposed  to  grow 
in  a  great  measure  out  of  their  army,  where  the  medical 
treatment  of  their  horses  is  obviously  of  great  importanca 

6.  AaaiouLfruBAL  SooisTiBe  and  Show. — In  various  parts  of 
the  country  agricultural  societies  are  established,  and  assisted 
by  the  government,  for  the  purpose  of  difiusing  information ; 
and  these  will,  in  all  probability,  extend  themselves.  A 
society  in  Paris,  composed  of  some  of  the  first  men  in  the 
kingdom,  meets  regularly  twice  a  month  for  the  discussion 
of  agricultural  snbjeots,  for  the  report  of  improrements, 
and,  at  the  end  of  the  season,  for  the  bestowal  of  premiuua. 
An  agricultural  show  was  undertaken  the  last  year  at 
Poissy,  the  Smithfield  of  France,  where  some  excellent 
native,  and  some  veiy  good  improved  stock,  though  not  to  a 
large  amount,  was  exhibited ;  and  here  I  saw  sheep  of  the 
very  best,  and  most  profitable  kind,  especially  for  such  a 
country  as  the  United  States,  where  good  mutton,  and  par- 
ticularly fine  wool,  are  in  demand.  These  were  pure  Merinos 
of  a  very  large  size,  well-proportioned  and  fat,  and  with 
fleeces  of  an  excellent  quality.  I  have  never  seen  animals 
of  the  kind  combining  more  valuable  properties.  It  is- 
intended  that  these  shows,  of  which  this  was  a  first  attempt, 
should  be  continued  annually. 

7.  An  AaKiouLiuBAL  CoHSBsas. — Previous  to  this  show,  an 
Agricultural  Congress,  composed  of  more  than  300  gentle- 
men interested  in  agriculture,  and  sent  as  deputies  from 
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difiTereat  parte  of  the  coimtiy,  had  beeo  sitting  in  Paris  for 
a  fortnight  to  discuBs  practical  questions  in  i^cultore,  and 
likewise  political  questions  bearing  upon  it ;  which  was  done 
with  great  ability.  At  Poisaj,  the  Minister  of  Agriculture 
distributed  premiums  of  largo  amount;  and  every  circum- 
stance indicated  an  active,  an  increased,  and  increasing 
attention  to  this  great  subject. 

8.  OoMSBETATOET  OF  Aetb  AND  Tbadbs. — Paris  ifl,  in  the 
next  place,  distingui^ed  by  its  direct  means  of  scientific  in- 
struction. It  has  what  is  called  a  Conservatory  of  Arts  and 
Trades.  This  is,  properly  speaking,  a  school  for  the  indus- 
trial and  mechanical  dassea  Here  is  a  complete  collection 
of  models  or  of  examples  of  agricultural  buildings  and 
implements — to  say  nothing  of  other  arts — not  only  of  those 
in  use  in  France,  hut  specimens  of  the  best  of  every  descrip- 
tion which  are  used  in  foreign  countriA.  Here,  under 
accomplished  profeesors,  courses  of  agricultural  lectures,  or 
rather  of  chemistry  and  mechanics  as  ^plied  to  agriculture 
are  regularly  given,  to  which  access  is  entirely  gratuitous, 
the  professors  bcdng  supported  by  the  government ;  so  that 
here  is  presented  to  inquisitive  minds  the  best  means  of 
learning  the  application  of  science  to  ^^oulture.  Perhaps 
in  the  science  which  involves  the  connexion  of  ohemistiy 
with  agriculture,  no  country  has  made  so  great  advances 
as  France,  as  the  labours  ot  Ch^tal,  Bouasinganlt,  Payen, 
and  other  distinguished  men  decisively  show.  If  agricultural 
chemistry  could  make  men  good  farmers,  the  French  should 
take  precedence  of  all  others.  How  far  the  &ct8  conform  to 
this  supposition  I  shall  leave  to  others  to  judge ;  because  I 
have  no  wish  to  put  my  head  into  the  lion's  cage  :  though  I 
am  compelled  to  say  in  passing,  that  the  best  arable  {arming 
which  I  have  ever  seen,  the  cleanest,  the  most  exact,  appa- 
rently also  the  most  productive  and  economical,  is  in  coun- 
tries where  there  is  no  science,  technically  so  called,  and 
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implements  ool;  of  the  most  ordinary  description ;  I  mean 
Bdgium,  Holland,  and  Switserland.  I  shall  take  occaeion  to 
remark  upon  this  &ct  in  another  place. 

9.  SociBTT  FOK  THB  Imfbotshint  OF  WooL. — Besides  the 
Society  of  Agriculture,  which  meett-  in  Paris  twice  every 
month,  and  is  the  centre  of  the  correspondence  of  sU  the 
^ricultural  societies  of  the  conntiy,  there  is  likewise  a  So- 
ciety  for  the  Improvement  of  Wool,  who  twice  a  year  bestow 
valuable  premiums  upon  persons  who  have  made  the  greatest 
advances  in  the  improvement  of  the  fleeces  of  their  flocks. 
This  society  has  its  public  exhibitions  of  wool,  and  has  un- 
doubtedly aooompliahed  much  good. 


CXIX.  PARIS  MARKETS. 

1.  CoBH  Makkst. — Paris  concentrates  much  within  itself 
that  is  extremely  interesting  to  an  agriculturist.  Its  mar- 
kets  are  in  the  highest  style  of  convenience,  neatness,  and 
abundance.  The  market  for  the  sale  of  all  kinds  of  grain  is 
a  circular  stone  building  two  stories  in  height,  and  126  feet 
in  diameter,  surrounded  by  hi{^  galleries  for  the  storage  of 
flour,  the  uuground  grain  being  in  the  centre  on  the  floor, 
and  covered  in  by  an  iron  roof  of  admirable  architectural 
oonstiuction.  The  building  is  completely  fire-proof.  The 
grain  is  always  brought  to  market  in  sacks,  and  the  building, 
it  is  said,  is  capable  of  containing  10,000  sacks.  There  are 
to  be  found  here  wheat,  lye,  barley,  oats,  buckwheat,  beans, 
peas,  lentils,  and  vetches.  Bureaus,  or  small  offices,  are 
ranged  round  the  circle  on  the  inside  for  the  factors,  or 
salesmen ;  and,  as  in  almost  every  other  department  of 
business  in  France,  women  are  as  much  employed  in  the 
sale  of  grain  as  men ;  and  there  can  be  no  doubt  they 
manage  with  admirable  skill  and  attdress.    Sharp  trading 
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seems  often  the  cKaracteristio  of  the  Bex ;  excepting  only 
vhere  the  affections  are  concerned.  The  Com  Exchange 
is  held  here  two  or  three  times  a  week. 

2.  Ubat  Mabebtb. — The  meat  markets  are  of  the  neatest 
possible  description ;  but  they  are  scattered  about  in  shops. 
THie  beef  in  Paris,  in  point  of  ^tness,  is  much  inferior  to  the 
English ;  yet  it  is  of  a  fair  quality.  The  mutton  is  likewise 
very  inferior  to  the  English.  Some  persons  complun  of  the 
Engliidi  beef  and  mutton,  eBpeciallj  the  Diahlej  mutton,  as 
being  much  too  &t,  and  therefore  attended  with  great  waste. 
Veal  in  France  is  not  killed  until  it  is  Aill  mx  months  old, 
and  is  of  the  very  finest  description.  The  meat^ope  in 
Paris  are  shut  in  by  doors  of  iron  grating,  so  as  to  admit  a 
free  circulation  of  air  at  night,  with  cloths  covering  the  meat 
to  ward  off  the  dust ;  and  they  are  visited  every  morning  by 
the  police,  and  imdergo  a  strict  examination,  so  that,  if  there 
is  any  meat  of  a  bad  description,  or  which  has  remained  on 
hand  too  long,  it  ia  at  once  condemned  and  seized.  The 
butchers  in  Paris  are  licensed,  and  laid  under  heavy  bonds 
to  conform  to  the  police  regulations;  and  the  meats  and 
other  articles  brought  into  Faria  are  sutgect  to  a  duty, 
collected  at  the  barriers,  which  goes  towards  the  improve- 
ments of  the  city. 

3.  HaBEBTS  fob  boos,   BUTTSB,   OHEBBB,   TBQBTABLB8,  FBUTT8, 

Poni/FBT,  fisH,  &C. — The  market  of  the  Innocents',  as  it  is 
called,  is  one  of  the  lai^jest  in  Poria  This  market  is  to 
undergo  great  alterations,  and  a  very  large  sum  is  in  naem 
to  build  it  upon  the  most  extensive  and  magnificent  plan. 
This  market  comprises  not  only  the  great  fish  market  oF 
Paris,  but  also  the  egg  market,  the  butter  and  cheese 
markets,   the  potato  market,   the   onion   market,   and  the 

'  BtiiigdMrite  ofanoIdMiiTeiit  ornmiiieiT. 
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general  vegetable  and  ftnit  markets.  The  sellers,  with 
scarcely  an  exception,  u«  vomen,  veiy  sharp,  yery  busy, 
and  of  course  very  talkative.  Looking  down  upon  the  whole 
area  from  the  magnificent  fountain  in  the  centre,  it  would 
be  difficult  to  find  a  more  gay  and  animated  scene.  The 
fountains  in  Paris  are  one  of  its  most  remarkable  features ; 
and  no  principal  market  is  to  be  found  without  its  continu- 
ally-flowing fountain. 

The  vegetables,  butter,  eggs,  fish,  and  many  other  things, 
are  always  disposed  of  at  auction  early  in  the  morning  to 
the  retail  dealers.  The  vegetables  in  Paris  are  excellent: 
Carrots,  and  turnips,  and  onions,  are  not  so  lai^  as  in 
England  and  the  markets  of  the  United  States,  because  the 
French  deem  the  large-sized  vegetables  not  so  good  for 
eating  as  the  smaller-sized.  It  is  remarkable  likewise  that 
there  is  hardly  any  season  of  the  year  when  almost  any 
description  of  v^etables  may  not  be  found  in  the  markets  of 
Paris  ;  and  in  the  middle  of  December  green  peas,  asparagus, 
string  beans,  and  strawberries,  may  be  purchased  in  quantities, 
which  shows  the  perfection  to  which  the  art  of  gardening  is 
carried  among  them. 

The  fruits  expmed  in  the  markets  of  Paris  are  of  a  superior 
quality,  pears  especially,  for  which  the  French  have  long 
been  celebrated.  The  St.  Michael  and  the  3i  Germaine 
pears,  which,  in  the  United  States,  have  almost  wboUy 
fiuiled,  from  having,  as  has  been  supposed,  completed  their 
period,  are  here  still  in  perfection,  which  would  seem  to 
contradict  this  theoiy,  and  leave  some  other  cause  to  be 
discovered  for  the  extraordinaiy  &ilure  of  these  excellent 
fruits.  I  have  not  been  able  to  ascertain  any  thing  in 
respect  to  the  culture  of  any  of  these  articles,  which  is  not 
familiarly  known  to  all  cultivators. 

4.  Market  fob  ^oraos. — I  have  spoken  of  the  grain 
muket  in  Paris ;  it  has  likewise  its  hay  and  forage  markets. 
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where  extensive  sheds  for  protection  a^fainat  the  weather 
are  furnished.  These  artictes,  as  in  England,  are  sold 
in  small  bundles  of  a  fixed  weight.  I  shall,  perhaps,  sot- 
prise  some  of  m;  American  readers  if  I  inform  them, 
that  ha7,  in  emf^  packets  or  hmidlea,  is  often  sold  in 
Paris  at  the  groceries.  I  refer  to  this  fact  ibr  an  oppor- 
tunity of  making  a  remark,  which,  hereafter,  if  it  has 
not  now,  will  have  some  importance  in  the  United  States ; 
and  that  is,  that  where  hay,  for  example,  is  bought  in  such 
small  quantities,  it  is  likely  to  be  expended  with  an  extreme 
economy.  No  observing  American  oomes  from  the  United 
States  to  Europe,  without  soon  becoming  convinced,  that 
economy  of  living  is  no  where  so  little  understood  as  in  hia 
ovm  country ;  and  that  for  nothing  are  the  Americaiu  more 
distinguished,  than  for  a  reckless  waste  of  the  means  of  sub- 
sistence. The  refuse  of  many  a  family,  in  the  United  States, 
even  in  moderate  circumstances,  would  often  support  in  com- 
fort a  poor  family  in  Europe.  When  persons  buy  tea  by  the 
ounce,  and  wood  by  the  pound,  and  hay  by  the  handfti],  it  is 
quite  obvious  that  these  articles  will  be  expended  with  &t 
more  frugality,  than  where  the  store  is  less  limited  and  seems 
inexhaustible.  While  meanness  is  contemptible,  a  rigid 
economy  avoiding  all  waste,  is  a  great  virtue.  The  inhabit- 
ants of  the  United  States  enjoy  an  abundance  for  which  they 
cannot  be  too  grateful ;  but  which  is  very  little  understood 
in  Europe,  where,  with  a  large  portion  of  the  popiilation, 
including  many  in  the  middle  condition  of  life,  it  is  a  con- 
stant struggle  to  live,  and  to  bring  even  their  necessary  ex- 
penditure within  their  restricted  means ;  and  where  the 
constant  inquiry  b,  not  what  they  want,  but  what  can  they 
afford, — ^not  what  they  will  have,  but  what  can  they  do  with- 
out 

5.   HoMB  Maekbt. — Paris,  besides  its  grain  and  cattle 
markets,  haa  likewise,  weekly,  its  horse  market,  for  the  sale 
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of  horses,  mules,  and  aases,  where  immense  numbers  of 
ereiy  description  are  brought,  and  change  hands ;  and  where 
the  morality  is  probably  upon  a  par  with  that  of  the  trade 
in  horses  in  other  parts  of  the  world,  of  the  green-spectaole 
character  as  exemplified  in  the  Vicar  of  Wakefield. 

6.  Floweb  Uabkets. — The  Bower  markets  are  another  ex- 
tiaordinaiy  feature  in  Paris.  These  are  held  at  all  seasons 
of  the  year,  in  three  different  parts  of  the  city,  twice  a  week, 
and  in  the  moat  favourable  season  comprise  a  collection  of 
flowers  and  plants  as  beautiful  as  the  climate  admits  o£  It 
is  stated,  on  good  authority,  that  occasionally  there  are 
exposed  in  a  day,  in  Paris,  for  sale  in  these  different  markets, 
not  less  than  30,000  pots  of  flowers,  the  value  of  which  is 
estimated  at  full  9000  dollars,  or  18001.  sterling.  With  the 
strict  notions  of  utility  entertained  by  some  persons,  such  facts 
may  seem  scarcely  compatible ;  but,  if  we  may  judge  that  to 
be  useful,  which  gives  us  a  pure  and  perfectly  innocent  plea- 
sure, certainly  there  is  no  luxury  whatever  which  should  be 
looked  upon  with  more  favqur.  There  are  distinct  markets, 
held  likewise  at  proper  seasons,  for  the  sale  of  trees,  orna- 
mental and  fruit-trees,  and  flowering  shrubs  and  plants,  pre- 
eenting  an  extraordinary  and  beautiful  variety. 


CXX.  ABATTOIRS  OR  SLAUGHTERING  HOUSES. 

There  are  other  establishments  in  Paris  which  are  inti- 
mately connected  with  agriculture ;  and  among  thrae  the 
abattoirs  or  great  slaughtering  houses  deserve  to  be  con- 
sidered. There  are  at  least  five  of  these  large  slaughtering 
establishments  for  cattle  in  Paris,  just  at  the  barriers  of  the 
city.  No  cattle  are  allowed  to  he  driven  through  the  streets 
of  Paris  unless  it  he  very  late  at  night,  when  the  streets  are 
empty ;  and  no  person  is  allowed,  under  any  circumstaQcee, 
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to  slaughter  c&ttle  in  the  city.  These  abattoiifi  are  enclosed 
hj  high  stone  walls,  excepting  at  the  entrance,  where  ^ere 
is  a  handsome  iron  paling ;  and  the  space  covered  hy  each  of 
them  embraces  some  acres.  These  are  magnificent  estab- 
lishments. The  enclosure  of  one  of  them,  for  example,  and 
they  are  all  built  upon  the  same  model,  though  not  aU  of 
equal  size,  is  646  feet  in  one  direction,  and  670  in  the 
other.  I  shall  take  the  liberty  here  of  borrowing  a  detailed 
account  of  the  arrangement  of  one  of  them  which  I  have 
repeatedly  visited.  In  front  of  it  is  a  small  promenade 
planted  with  ornamental  trees ;  and  the  enclosure  contains 
twenty-three  piles  of  building.  At  the  entrance  are  two 
pavilions  containing  the  offices  of  those  persons  who  have 
the  management  of  the  establishment.  To  the  right  and  left 
of  the  centri^  court,  438  feet  in  length  by  291  in  breadth, 
are  four  immense  slaughter  houses,  separated  by  a  road 
crossing  the  enclosure ;  they  are  each  141  feet  long  by  96 
broad,  and  include  respectively  a  flagged  court,  on  each  aide 
of  which  are  eight  slaughter  houses  for  the  use  of  the 
butchers,  by  whom  the  keys  are  kept.  Each  slaughter  house 
is  lighted  and  ventilated  &om  arcades  in  the  front  walla. 
Above  are  spacious  attics  for  drying  the  skins  and  preparing 
the  tallow ;  and,  to  preserve  coolness,  a  considerable  pro- 
jection is  given  to  the  roofs.  Behind  these  slaughter  houses 
are  two  ranges  of  sheds  containing  sheep-pens,  and  at  the 
extremities  are  stables  for  about  400  oxen.  Each  of  these 
buildings  contains  a  loft  for  forage.  These  masses  of  build- 
ing form  the  sides  of  the  court  At  the  end  is  a  commodious 
watering-place  and  pens  for  cattle  and  sheep,  besides  two 
detached  buildings,  each  traversed  by  a  broad  corridor  which 
communicates  with  four  melting  houses,  below  which  arc 
cellars  containing  coolers.  Beyond  these,  parallel  with  the 
outer  wall,  are  two  buildings  raised  on  cellars,  in  which  the 
skins  are  kept,  and  near  them,  in  front  of  the  entrance,  is  a 
double  reservoir  for  water,  228  feet  in  length,  built  in  solid 
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maaonty,  and  resting  on  anjhes,  whicli  form  atands  for  carta 
There  is  also  a  Triperie,  or  building  for  washing  and  boiling 
tripe  and  calves'  feet 

Cattle  and  sheep,  on  coming  to  Paris,  are  immediately 
driven  to  one  of  the  abattoirs,  and  there  kept  at  the  cost  of 
the  butcher.  The  meat  is  taken  to  the  shops  in  the  city  daring 
the  night  The  slaughtering  at  one  of  the  abattoirs,  for 
example,  may  be  estimated  at  a  weekly  average  of  400  oxen, 
300  cows,  600  calvea,  and  SUOO  sheep.  The  establiehnient  is 
superintended  by  a  resident  inspector  of  police,  and  gives 
employment,  independently  of  the  batchers  and  their  ser- 
vants, to  eighteen  individuals  with  their  fiknulies.  Houses 
for  the  residence  of  the  workmen  and  managers  an  within 
the  court-yard,  with  handsome  grass-plate,  trees^  and  a  foun- 
tain in  the  centra  This  description  gives,  however,  a  very 
imperfect  idea  of  these  truly  grand,  convenient,  and  useful 
establishments.  The  buildings  are  all  of  stone,  with  roofs 
of  brick-tile  upon  iron  rafters,  so  as  to  be  completely  fire- 
proof; and  the  neatness  is  such  that,  excepting  in  the  boil- 
ing houses,  one  is  not  in  the  emalleat  degree  offended  by  any 
noisome  odour,  Eveiy  part  of  the  animal  is  taken  care  of 
and  turned  to  some  use,  and  there  is  no  waste  of  any  kind 
whatever.  The  blood  and  waste  manure  are  all  received  into 
cisterns,  to  be  applied  to  some  useful  purpose ;  and  an  abun- 
dance of  water  always  at  command,  enables  them  to  keep  the 
slaughtering  places,  which  are  neatly  paved  with  fli^jfing- 
stone,  entirely  clean.  The  whole  is  under  the  immediate 
direction  of  the  city  government :  and  there  are  so  many 
checks,  that  there  is  scarcely  a  chance,  as  there  is  no  motive, 
for  fraud.  The  salesman  finds  his  animals  slaughtered  in 
the  neatest  manner,  and  the  proper  returns  accurately  made. 
Such  establishments  are  most  important  in  their  bearing 
upon  public  health ;  and  I  should  most  truly  rejoice  to  see 
them  taking  the  place  of  those  private  establishments  in  the 
neighbourhood  of  our  lai^e  cities,  and  in  England  in  the 
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large  cities  tbemselves,  which  are  (xUous  in  all  their  rela- 
tions, and  which  often  poison  the  atmosphere  to  a  great 
extent.  The  puhlic  inspection  of  the  eetabliehment  by 
diainterested  parties  pi-events  the  sale  of  diseased  meats, 
which  there  cannot  be  a  doubt  is  carried  to  a  great  extent, 
and  with  perfect  recklessness,  in  many  private  establishments 
in  some  countries,  where  they  are  secure  from  observation. 
Such  establishments  as  th^se  abattoirs  would  be  greatly  for 
the  satisfaction,  if  not  the  advantage,  of  the  &rmerB  of  the 
United  States,  who,  driving  or  sending  their  cattle  to  the 
market,  must  now,  in  most  cases,  resign  them  to  the  pur- 
chaser ;  and,  without  any  opportunity  of  seeing  them  either 
slaughtered  or  weighed,  must  rely  upon  his  honesty  for  a 
true  return  of  the  weight ;  a  reliance  not  always  of  the 
surest  kind. 

It  is  curious  to  remark,  in  connexion  with  this  subject,  the 
slow  progress  of  improvement,  and  the  obstinacy  with  which 
persons  adhere  to  old  customs  and  usages,  however  objection- 
able. The  abattoirs  of  Paris  have  now  been  established 
more  than  thirty  yeans ;  and  yet  London,  perfectly  aware  of 
their  eminent  advantages,  and  bo  distinguished  for  its  sodal 
improvements,  and  claiming  a  monopoly  of  what  are  called 
the  comforts  of  life,  submits  to  the  terrible  nuisuice  of  a 
crowded  cattle  market  in  the  midst  of  its  thickest  population, 
to  and  from  which  cattle  are  driven  at  all  times  of  day  and 
night,  to  the  great  terror,  and  often  at  the  peril  of  life  and 
limb,  of  the  passengers.  Slaughter  houses  are  to  be  found  in 
all  parts  of  the  city,  even  the  most  &Bhionable,  into  which 
cattle  are  driven  directly  through  the  front  doors  and  pas- 
sages of  handsome  residences ;  the  Newgate  market  is  com- 
pletely underlaid  with  subterranean  slaughter  houses  of  an 
odious  description ;  tbe  blood,  and  much  of  the  animal  refuse, 
so  valuable  in  an  agricultural  point  of  view,  passes  into  the 
common  sewer,  either  to  check  the  current  and  produce 
disease,  or  it  goes  on  with  other  filth  to  ^ison  the  watcn  of 
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the  Tliames :  and  in  one  of  the  largest  and  most  populous 
streets  in  London,  for  some  distance  the  side-walk  is  lined 
with  slaughter  houses,  where  the  killing  of  the  animals  is 
open  to  every  passer-by,  and  where  the  very  gutters,  as  I 
have  oiten  seen  them,  are  red  with  blood.  The  London 
markets  have  very  imperfect  protection  against  the  sale  of 
diseased  meats;  uid  diseased  animals  in  Smithfield  meet 
with  a  quick  disposal  at  a  lower  price  to  persons  who 
in  various  forms  disguise  the  meat,  and  impose  it  upon 
the  humbler  classes.  Indeed,  in  all  that  conoems  the 
cleanness,  the  preparation,  and  the  economy  of  human  food, 
and  the  pre-eminent  neatness  of  those  who  sell  as  much 
as  of  the  articles  which  they  sell,  the  French — I  speak 
particularly  of  the  Parisians — are  within  my  knowledge, 
excepting  only  the  mu'kets  of  Philadelphia,  without  a  rival 
They  are,  indeed,  scarcely  approached.  No  part  of  the' 
'  animal  is  lost ;  every  part  which  is  capable  of  being  con- 
verted into  human  food,  is  prepared  for  use ;  and  even  the 
cold  meats,  the  fragments  and  remnants  of  the  table,  which 
are  sold  in  the  markets  to  the  poor,  are  always  presented  in 
a  clean  and  inoffensive  manner'. 

Besides  these  establishments  for  the  slaughtering  of  cattle 
and  sheep,  there  are  abattoirs  for  the  slaughtering  of  swine, 
distinct  from  these,  but  upon  the  same  plan. 

I  have  observed  nothing  particular  in  the  mode  of  killing 
cattle  in  Paris ;  their  heads  are  brought  to  a  ring,  and  they 
are  then  stunned  with  an  aze,  and  the  throat  is  cut.  I  do 
not  know  that  a  mode  of  killing  producing  less  suffering  has 

'  The  Iiondonera,  it  Bsemt,  »re  just  waking  up  to  the  atility  md  importuiee 
or  eatablialuDg  kbattuiis  in  the  neighbaiiThood  of  tbs  sity  ;  thoagh  atnnge  to 
•■j,tbc;luTe  ■oiTered  in  adininMe  eatabluhmant  of  tliia  kind  kt  lalington,  con- 
Tmientl;  ntiuitcd  and  exoslknUf  Kmuged,  to  lie  noelea  aad  to  go  to  iu^y. 

Since  tbe  »boTe  km  written,  >  project  for  the  remoTsl  of  the  SmitbSeld 
Market  b>B  been  defeated,  ud  a  pabtio  dinner  been  held  to  celebrate  the 
triumph  of  the  neoeaBfal  par^.  It  ongfat  to  bare  been  given  in  one  of  the 
Mbtemneui  ilaoghter  bonaaa  of  Newgate  UariieL 
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as  yet  been  devised ;  but  I  am  not  without  hope  that  even 
this  mode  may  be  improved  on.  When  we  consider  the  vast 
amount  of  animal  life  which  the  wants  and  luxuriea  of  man  re- 
quire to  be  daily  taken,  humanity  is  greatly  concerned  in  the 
diminution  of  the  suffering  attending  it.  Since  Divine  Pro- 
vidence has  recently  revealed  to  man  an  inexpensive  method 
of  suspending  sensibility,  so  that  the  most  painiul  surgical 
operations  are  endured  without  suffeiing,  and  even  without 
consciousness ;  and  the  first  disoovety  has  been  succeeded 
by  one  as  effectual,  and  even  more  simple  and  of  more 
easy  application,  I  see  reason  to  hope  that  it  may  be  applied 
to  the  lower  classes  of  animals,  to  save  them,  in  the  cases 
referred  to,  the  pangs  of  death  ;  and  thus  an  immense 
amount  of  animal  suffering  be  prevented.  If  there  are  any 
who  regard  the  subject  with  indifference,  and  look  upon  the 
suggestion  as  ridiculous  or  useless,  I  can  only  say  that  with 
such  persons  I  have  no  sympathy  whatever. 

They  have  a  practice  in  Paris  which  I  have  not  seen  any 
where  else.  When  the  skinning  of  the  animal  is  commenced, 
a  large  bellows  is  inserted  under  the  skin,  by  which  it  is 
inflated,  and  becomes  much  more  easily  separated  from  the 
flesh  than  by  the  ordinary  process  of  skinning  with  the 
knife. 


■  CXXI    THE  FILTH  OP  PARIS. 

There  remains  one  estali^hment  to  be  spoken  of,  directly 
connected  with,  and  of  great  importance  to,  agriculture,  as 
well  as  to  comfort  and  health ;  but  which,  having  no  other 
than  a  diet^freeable  interest  to  many  of  my  readers,  I  fore- 
warn them  at  once  to  pass  it  over ;  though  a  French  writer 
humorously  observes,  that  "  a  boot  written  upon  assafratida  is 
in  itself  no  more  offensive  than  a  book  written  upon  rosea"  In 
some  respects,  the  habits  of  the  French,  both  in  their  houses 
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and  the  streets,  are  execrable  atid  abominable.  No  femiliaritj 
in  any  degree  reconciles  a  delicate  mind  to  them ;  and  ex- 
posures are  frequently  witnessed  in  tbe  public  streets,  which 
are  absolutely  brutal,  and  which  in  England  (not  in  Scotland), 
and  in  most  parts  of  the  United  States,  would  be  regarded  as 
indictable.  Yet  Paris,  in  other  respects,  is  an  eminently 
clean  city ;  and  even  in  these  matters  is  evidently  improving, 
and  is,  with  the  exception  of  Milan,  Turin,  and  G-enoa,  vastly 
in  advance  of  the  Italian  cities.  Rome,  Florence,  ajid  Kaples 
can  hardly  be  cooaidered  other  than  as  three  great  public 
necessaries,  where  the  most  sacred  places  are  scarcely  free 
from  nuisances,  which  shock  all  decency  and  reverence ; 
and  the  old  tpwn  of  Edinburgh,  and  Glasgow,  and  Dundee, 
may  fairly  claim  an  unenviable  position  in  the  same  rank. 

This  subject  considered  in  a  philosophical  and  practical 
view,  is  of  the  first  importance.  It  would  be  altogether  a 
false,  in  truth,  a  mere  affectation  of  delicacy,  to  hesitate  to 
treat  it  as  its  importance  demands.  In  all  the  arrangements 
of  Divine  Providence,  nothing  strikes  the  reflecting  mind  with 
more  force  than  the  beautiful  circle  of  mutual  dependence 
and  reciprocity  in  which  evety  thing  proceeds ;  so  that  the 
humble  elements  perform  their  part,  and  the  most  elevated 
and  brilliant  can  do  no  more ;  and  the  part  of  the  former  is 
as  essential  to  the  common  well-being  as  that  of  the  latter. 

Look  at  a  heap  of  manure,  composed  of  every  offensive 
substance  which  can  be  congregated  together,  reeking  with 
detestable  odours,  and  presenting  a  mixed  mass  of  objects 
utterly  disgusting  to  the  touch,  the  smell,  and  the  sight  Yet 
thisiis  the  food  of  the  vegetable  world ;  containing  all  the 
elements  of  richness,  nourishment,  health,  and  beauty.  All 
these,  the  plants  know  how  to  separate,  to  antJyze,  to  digest, 
and  Appropriate,  and  with  a  skill  distancing  the  sagacity  of 
science,  they  will  return  it  purified  and  sublimated  in  bread, 
and  wine,  and  oil ;  in  flowers  of  exquisite  colouring  and  beauty ; 
in  perfumes  the  most  odorous  which  nature's  toilette  can 
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furnish  ;  in  fhiitB  lusoioue  to  the  taste ;  and,  above  all,  in  pro- 
ducts indiBpensable  to  life,  and  full  of  Health  and  etrength. 
The  farmer,  standing  in  his  bam-yard,  hnee-deep  in  its  offen- 
'  sive  aocnmulations,  ma.j  proudly  say,  "  Here  is  the  source  of 
my  wealth ;  that  whidi  has  fed  my  oatUe  shall  now  feed  my 
crops  ;  that  which  has  given  fatness  to  my  flocks  shall  now 
give  fatness  to  my  fields."  A  mysterious  power  is  ever  ope- 
rating in  eveiy  department  of  nature ;  suffering  nothing  to 
fiul  of  its  use ;  "  gathering  up  the  fragments,  that  nothing 
be  lost ;"  and  providing  for  the  various  wuits  of  the  infinitely 
varied  forms  of  life  to  which  existence  has  been  given,  and 
from  whom,  if  the  Creator  should,  for  one  second,  withdraw 
his  guardian  care,  the  whole  must  instantly  perisK 

The  refiiBo  of  a  city  may  he  considered  as  of  at  least  five 
different  kinds ;  first,  the  ordinary  refuse  of  a  house,  such  as 
fragments  of  vegetables,  remains  of  food,  bones,  r^s,  and  a 
thousand  miscellaneous  and  nameless  substances;  second, 
the  remiuns  of  fuel,  such  as  ashes  and  soot ;  third,  the  refuse 
of  difi^rent  trades,  of  workers  in  leather,  workers  in  bone, 
workers  in  horn,  soap-boilers,  ^ue  manufacturers,  workers  in 
hair  and  in  wool,  sugar  refineries,  and  the  innumerable  other 
trades  always  to  be  found  in  the  busy  hive  of  a  city ;  fourthly, 
the  dung  of  the  domestic  onimalB,  cows  and  horses;  and 
lastly,  human  ordure  or  night-soil.  I  shall  say  little  of  some 
other  substances  which  have  bees  used  for  purposes  of  ma- 
nure ;  but  it  is  well  known  that  n^any  grave-yards  have  been 
ransacked  for  the  purpose  of  gathering  up  their  mouldering 
relics,  and  that  many  hundreds  of  tons  of  human  bones  have 
been  transported  from  the'  field  of  Waterloo  to  England,  for 
the  purpose  of  enriching  the  cultivaUon.  It  cannot  be 
.denied  in  this  case  to  be  a  more  rational,  humane,  and,  X  will 
add.  Christian  use,  than  that  to  which  they  were  put  in  the 
bloody  arena,  where  they  were  first  deposited. 

In  Paris  every  species  of  reAise  is  husbanded  in  the  most 
careful  manner.     No  refuse  is  allowed  to  be  thrown  into  the 
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Btreeta  after  a  reryevrlj  hour  in  the  morning,  nor  until  after 
teat  o'dook  at  night.  This  refiue  oonsista  of  what  may  he 
called  the  home^irt,  and  is  laid  in  heaps  in  front  of  the 
houses  near  the  gutters.  A  very  numerous  class  of  people, 
called  duffonnien,  conusting  of  as  many  women  as  men,  with 
deep  baskets  on  their  baoha,  and  a  small  stick  with  a  hook 
at  the  end,  earefullj  turn  over  every  one  of  these  heaps, 
seleeting  from  them  every  article  of  bone,  leather,  iron,  paper, 
and  glaas,  which  are  thrown  at  once  into  their  baskets,  and 
bring  carried  to  their  places  of  general  deposit,  are  there 
again  examined  and  assorted,  and  tqipropriated  to  any  spe- 
cific af^cation  for  vhidt  they  may  be  suited.  These  per- 
sons appear  like  a  most  degraded  class ;  they  inhabit  par- 
ticular quarters  of  the  city,  and  the  interior  of  their  habita- 
tions is  such  as  might  be  expected  from  their  occupation. 
The  profession  descends  in  &milies  front  &ther  to  son,  and 
from  mother  to  daughter.  They  are  a  most  industrious- raoe 
of  people ;  and  many  of  them  may  be  seen,  even  at  midnight^ 
with  their  lanterns,  taking  advantage  of  the  first  pickings, 
and  anticipating  the  labours  of  the  coming  morning;  and 
with  the  earliest  dawn  they  are  sure  to  be  found  at  their 
tasks.  No  article  of  food  escapes  them  ;  and  they  call  tlie 
street  their  mother,  because  she  often  thus  literally  gives 
them  bread.  Though  their  occupation  is  necessarily  dirty, 
yet  they  are  almost  always  comfortably  clad,  and  are  never 
ragged.  They  never  beg,  and  disdain  to  be  oonaidered  ob- 
jects of  charity.  They  are  lioensed  l^  the  city  authorities, 
for  which  some  trifling  sum  is  paid,  and  for  which  they  must 
be  recommended  for  their  sobriety  and  good  conduct.  They 
have  their  particular  districts  assigned  them,  and  are  very 
careful  to  prevent  all  foreign  intrusion. 

The  chifibnniers  having  done  their  work,  next  come  the 

sweepers  and  ooUectors  of  dirt.     Every  inhabitant  of  Paris  is 

required,  under  a  penalty,  to  have  the  side-walk  in  front  of 

his  place  cf  business  or  residence  carefully  swept  every  mom- 
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ing.  The  sweepers  of  the  atreets  in  Paris  are  almost  UDiver- 
sally  women,  who,  with  loDg  twig  or  hirch-brooms,  sweep  the 
streets  thoroughlj,  and  all  the  accumulations  are  taken  in 
carts  to  he  transported  to  the  great  places  of  deposit.  The 
women  assist  as  much  in  loading  the  carts  as  the  men. 
These  women  appear  to  work  extremely  hard,  carrying  always 
a  long  broom  in  their  hand^,  and  a  shovel  betened  to  tiieir 
backs,  to  he  used  as  occasion  may  require^  The  gutters  in 
Paris  are  washed  out  every  morning  by  fountains  which  are 
placed  in  every  street,  and  what  these  sweepers  are  not  able 
to  collect  for  the  carts,  they  are  careful  to  aweep  into  the 
drains  leading  into  the  common  sewers.  I  have  looked  at 
thepe  people  and  at  the  chtfibnniers  often  with  great  interest ; 
and,  filthy  and  disgusting  as  their  occupation  necessarily  is, 
I  have  always  felt  in  my  heart  a  sincere  respect  for  per- 
sons who,  poor  as  they  are,  would  be  ashamed  to  beg ;  and 
who,  by  the  severest  and  most  useful  labour,  are  proud  to 
obtain  for  themselTes  and  their  families,  though  a  veiy 
humble,  an  honest  living.  All  this  refuse  is  transported  to 
places  appropriated  for  its  deposit,  where  it  remains  until 
it   is    decomposed,   and   is    then   sold  to  the   farmers   foi 


CXXII.  NIGHT-SOIL.— POFDRETTE. 

The  disposal  of  the  night-soil  in  Paris  is  a  different  afiair, 
and  occupies  a  large  class  of  persons.  In  the  crowded 
parts  of  London  and  Paris  such  an  appurtenance  to  a 
house  as  ao  open  yard  is  not  always  to  be  looked 
for,  and  the  houses  are  built  in  immediate  contact  with 
each  other.  The  accommodations  for  the  family  are  neces* 
sarily  within  doors.  In  England  there  are  water-closeta 
closing  with  a  trap,  and  of  most  exemplary  neatness.  In 
Paris,  with  some  exceptions,  they  are  not  water-closets, 
but  mere  cabinets ;  and  firom  habitual  neglect,  which  seems 
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too  geoerally  to  prevail  among  tKe  middle  and  lower  classes, 
filling  the  house  with  a  detestable  odour.  In  many  of  the 
houses  in  the  Scotch  cities,  and  housea  not  always  of  an  in- 
ferior deacriptioo,  will  it  be  believed,  there  are  no  accom- 
modations of  this  sort  within  or  without  doors.  The 
refuse  of  the  family  used  to  be  thrown  from  the  windows 
at  night,  not  always  to  the  perfect  safety  of  the  unwary 
passenger,  and  is  now  commODly  carried  into  the  gutters 
in  front  of  the  houses,  after  ten  o'clock  at  night,  to  be  taken 
up  by  the  night-carts  in  passing.  Can  it  be  surprising  that 
fever  and  disease  annually  remove  a  large  portion  of  the 
population  of  such  places  t 

In  London  this  refuse  passes  off  into  the  common  sewer ', 
and  from  thence  mixes  with  the  water  of  the  Thames.  It  is 
calculated  that  this  refuse,  which  may  be  said  to  be  worse 
than  lost,  would  be  sufBcient  to  manure  annually  more  than 
a  million  acres  of  land,  if  it  could  be  applied.  I  have  in 
another  place  referred  to  an  association  formed  in  London 
with  an  enormous  capital,  for  the  purpose  of  applying  the 
liquid  portions  of  it ;  but  the  progress  as  yet  made  does  not 
warrant  any  public  report.  The  passage  of  this  fecal  matter 
into  the  sewers  does  not  remove  all  offence ;  for  in  London 
the  odour  from  the  traps  or  ventilators  of  the  sewers,  which 
are  necessarily  frequent,  is  in  warm  weather  disagreeable  and 
odious.  Though  the  habits  of  tho  English  are  eminently 
cleanly,  yet,  judging  from  the  sanitary  reports,  the  condition 
of  things  in  some  of  the  poorer  dis'tricts  of  London,  and  in 

■  The  exHitt  of  tb«aa  «ener*  nuy  be  judged  of  f^om  the  fact,  tlutt  ooe  dsy  in 
London  I  law  &  man  emerfiog  from  an  opening  in  Hay  Street,  niar  Berkeley 
Square  with  a  bunch  at  candle*  in  hia  luu>d,  wbo  told  me  he  had  travslled 
aevBD  miles  nnder  ground.  The  levere  are  about  five  feet  in  height,  and  of  a 
proportional  width,  being  the  aegmsnt  of  an  oval  with  the  bottom  cnt  off, 
tbna  O .  This  probably  wai  an  esaggeration  ;  but  it  mast  require  a  good  deal 
of  oomge  to  have  ventured  even  half  that  diatanae  alone,  althongh  it  ia  an 
undoubted  &et,  that  there  are  many  penone  in  the  hahit  of  daily  exploring  the 
aewera,  where  they  aometimea  find  priiea  of  valne.    What  an  employment  t 
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serersl  of  theii'  msnufactnring  towns,  is  most  objectionable  and 
degrading '.  Paris,  in  some  respects,  then,  has  the  advantage 
of  London,  and,  indeed,  of  every  city  which  I  have  heen  in, 
excepting  the  cities  of  Holland  and  Belgium — in  that  all 
this  fecal  matter  is  saved,  and  certainly  with  less  offence  in 
its  removal  than  conld  have  been  supposed  possible. 

In  general  it  is  removed  by  what  is  called  the  atmos- 
pheric process.  The  cart  is  placed  at  the  door  in  the  street ; 
a  long  leather  hose  is  extended  from  the  vault  to  the  cart ; 
and,  the  air  bdng  exhausted,  the  fecal  matter  in  a  semi-fluid 
state  pamea  directly  into  the  cart.  The  whole  affair  is 
managed,  not  absolutely  without  offence — for  that  at  present 
seems  impossible — but  certainly  without  any  offeoce  which 
is  avoidable.  The  men  bring  their  working-dreasies  with 
them,  BO  as  never  to  appear  in  the  streets  otherwise  than  in 
decent  attire.  The  vehide  in  which  this  feoal  matter  is 
conveyed,  is  a  very  large,  tight  cask,  or  sometimes  several 
tight  casks :  the  horses,  harnesses,  and  the  whole  equipment 


'  Ths  wont  puts  of  Fuu  >ad  tbs  wont  hal>it»  of  Pw^  ue,  kowarw, 
entirely  disUnced  b;  wini«  pkria  oF  XionduD,  eminently  deuiij  u  it  ia  in  mmj 
other  parta.  Hear  wbftt  the  philantliropic  Lord  Asbtey  bu  recently'  said  in  his 
place  hi  pa^amait : — 

"  H«  dmald  read  a  dsMi^tioo  of  a  court  irhioh  he  hmd  witntned  himaalf. 
It  wu  in  such  places  that  a  Urge  nuaa  of  the  conunonity  dwelt.  In  ono  of 
these  Goorts  there  were  three  privies  to  300  penona ;  in  another  there  weta 
two  to  SOO  people.  This  was  &  atatement  male  bjr  a  msdieal  man.  Ia  a  {riaee 
when  these  public  privie*  exIalAd,  aaetwa  of  the  Biost  Bhocking  ehaimctor  wwe 
of  duly  occorrenoe.  It  would  aearcely  be  believed,  tbat  these  public  piifiea 
often  stood  opposite  the  doora  of  the  houses  ;  modesty  and  decency  were  almoM 
allogetherirapotsible."— IWaof  June?,  IMS. 

The  "  cstHBeta  d'aiiwiee  mtie  odenr,"  wMch  are  to  bs  ftKrad  in  many  pans 
of  Paris,  and  which  are  always  kept  in  the  most  eleanly  emditioD,  but  whMi 
are  often  spoken  of  with  toeers  by  stnngen  visiting  Paris,  are  to  be  highly 
commended  as  useful  and  important  public  aeoomraodalions.  An  emtneat 
medical  gvollaman  ones  assured  me,  "  that  a  twtj  iaxgn  portiao  of  the  wocM 
inaladiea  whkb  be  had  to  deal  with,  arose  ont  of  improper  negleet  ia  Uub 
matter,  growing  out  of  incanTeiueBt  aDmBgaments  or  a  blso  daliawy,  wlneh 
should  be  gut  rid  of." 
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are  of  a  neat  and  perfect  description ;  and  in  most  cases 
would  never  be  detected  by  a  stranger,  if  either  he  wer«  not 
informed  of  their  uses,  or  did  not  read  the  inscription  of  the 
objects  to  which  they  are  devoted  on  some  part  of  the 
vehicle.  In  no  case  ia  any  offensive  matter  left  in  the 
streets,  or  permitted  to  escape  &om  the  carts,  until  it  arrives 
at  its  place  of  deposit. 

The  carts  arrive  at  -their  deetioatioa  before,  or  as  soon 
as  day-light.  This  place  is  near  one  of  the  barriers  of  the 
city.  The  fecal  matter  is  here  suffered  to  run  out  upon  an 
extemdve  piece  of  ground,  flattened  and  made  hard  like  the 
bottom  of  a  brick-yard.  Here  it  remains  until  the  liquid 
portion  runs  off  into  an  artifloial  basin,  from  whence  as  much 
as  is  wanted  is  taken  for  the  purpose  of  extracting  the  sal- 
ammoniac;  The  rest  escapes  into  the  canal  in  the  neighbffur- 
hood.  The  solid  matter  becoming  dry  is  then  broken  up, 
turned  over,  re-broken ;  and  this  process  goes  on  until  it 
becomes  so  dry  as  to  be  easily  reduced  to  powder,  when  it  ia 
-  laid  up  in  heaps  of  which  immense  masses  are  accumulated. 
It  is  thus  almost  entirely  deprived  of  odour,  and  may  be 
handled  without  offence.  In  this  condition  it  ie  sold  to  the 
iarmers,  who  remove  it  either  in  open  carts,  or  in  bags  or 
casks.  I  cannot  say  that  this  place  (which  occnpies  several 
acres  of  ground),  or  its  neighbourhood,  is  without  offence ; 
but  it  is  inhabited  chiefly  by  persons  who  get  their  living  by 
the  operation ;  and  to  whom,  therefore,  the  ofl^ce  is  not  so 
great  After  the  first  drying,  when  it  forms  a  thick  and 
hard  crust,  it  is  brok«L  up  by  the  plough,  and  afterwards  by 
the  harrow  ;  and  this  operation  is  necessarily  several  times 
repeated.  In  the  end  it  passes  through  a  thorough  sifting. 
As  many  women  are  employed  here  as  men  ;  and  the 
labourers  are  principally  of  the  lower  order  of  Germans, 
whose  industry  and  acquisitiveness  are  usually  remarkable. 
A  great  many  children  are  likewise  employed  ;  and  the 
search  after  prizes  of  value  is  always  animated.     As  to  the 
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healthiness  of  the  occupation,  its  early  processes  are  un- 
doubtecUf  perilous  both  to  health  and  life ;  and  many  a 
poor  fellow  perishes  in  the  vaults,  into  which  they  are  some- 
times compelled  to  descend ;  but  I  found  an  overseer  on 
the  spot,  who  said  he  had  been  constantly  employed  there 
for  eighteen  years,  and  bad  never  suffered  even  a  day's 
illness. 

The  municipal  arrangements  in  Paris  seem  to  me,  in 
various  matters,  commendabla  For  effecting  the  process 
spoken  o^  so  important  and  indispensable  to  health,  comfort, 
and  even  life,  there  are  threo  contractors,  men  of  large 
capital,  who  take  the  whole  enterprize  of  cleansing  the  city 
in  this  matter  upon  themselves.  The  city  is  divided  into 
four  districts.  The  contractors  are  laid  under  heavy  bonds 
to  jlrovide  horses,  carts,  and  workmen ;  never  to  remit  the 
work  excepting  one  night  in  seven,  Sunday  night,  and  they 
are  paid  so  much  by  the  cubic  foot,  by  the  owner  of  the 
house  whose  vaults  they  cleanse.  They  do  not  b^n  their 
work  before  eleven  o'clock  at  night,  and  they  must  leave  the 
city  before  day-ligfat  The  men  are  divided  into  parties  of 
five ;  and  each  man  has  his  particular  office,  and  is  known 
among  them  by  a  distinct  name.  The  corporal  or  overseer, 
constituting  one  of  the  five,  directs  the  whole  operation,  and 
gives  his  aid  as  occasion  may  require.  The  man,  whose 
duty  it  is  to  descend  into  the  vault,  always  does  it  at  the 
risk  of  his  life  from  suffocation.  They  are  liaUe  also  to 
suffer  from  an  infiammation  of  the  eyes,  which  makes  them 
blind  for  several  days,  in  which  they  frequently  weep  blood, 
and  which  is  attended  with  extreme  suffering.  The  whole 
number  of  persons  employed  in  these  services  in  Paris,  ez^ 
ceeds  two  hundred.  They  constitute  a  people  by  themselves, 
and  the  employment  goes  down  ^m  father  to  son.  Their 
wages  are  from  twenty  to  twenty-five  francs  a  week,  or  from 
four  to  five  dollars,. or  one  pound  sterling.  A  notice  is  given 
at  the  proper  office,  by  the  owner  of  a  tenement,  that  his 
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vault  requires  to  be  emptied,  and  the  service  is  immediately 
attended  to. 

X  have  gone  thua  at  large  into  these  homely  details  for 
several  reasoDs ;  first,  for  their  bearing  upon  agriculture  ;  for, 
perhaps,  no  manure  is  so  valuabla  We  send  ship  after  ship 
into  the  Pacific  Ocean,  to  bring  home  that  for  which  we  have 
a  substitute  equal,  if  not  superior  in  efficacy,  at  our  own 
doors.  Secondly,  because  the  information  how  the  removal 
of  this  matter  is  performed  in  such  a  city  as  Paris,  may  be 
of  use  in  other  cities,  where  it  is  generally  lefl;  to  private 
enterprize,  with  very  imperfect  apparatus  and  preparations ; 
and  is  often  slovenly  and  oflensively  performed.  I  confess  ^ 
that,  in  the  third  place,  I  have  been  moved  by  eomo  moral 
reasons,  because  I  would  lose  no  favourable  opportunity  of 
calling  the  attention  of  the  richer  and  more  favoured  classes 
in  society,  to  the  condition  of  their  more  humble  brethren  in 
many  departments  of  human  industry,  upon  the  results  of 
whose  labour  they  live ;  and  who  peril  their  lives,  and  pass 
their  days  and  nights  in  the  most  humble,  the  most  severe, 
and  often  the  most  odious  and  disgusting  services,  to  secure 
the  health  and  comfort  of  those  elevated  above  them ;  and 
receive  in  the  form  of  compensation  for  labours  so  perilous  and 
ofieuaive,  that  which  serves  only  as  a  bare  subsistence.  It  is 
sud,  that  the  wives  and  children  of  the  men  who  perform  the 
most  dangerous  part  of  these  services,  when  their  husbands 
and  fathers  leave  home  at  night,  show  the  same  anxiety  for 
their  safe  return,  as  if  they  were  leaving  upon  some  perilous 
voyi^  by  sea. 

Various  methods  have  been  tried  for  the  purpose  of  dis- 
infecting this  substance ;  but,  either  from  their  inefficacy 
or  the  difficulty  and  expense  of  procuring  them,  are  seldom 
used.  Quick-lime  thrown  into  the  vaults  is  said  to  destroy 
the  best  parts  of  the  manure  ;  but,  by  many  persons,  however, 
it  is  greatly  approved.  Charcoal-dust,  burnt  tan,  peat-ashes, 
the  mud  from  the  bottom  of  rivers  or  ditches  burnt  or  dried 
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in  ovetiB,  have  all  been  used,  as  it  ia  reported,  with  success ; 
and  may  be  recommended  not  only  as  disinfectants,  but  as 
useful  additions. 

The  Fuisian  arrangements  are  far  &om  being  perfect  In 
London  at  present  every  thing  of  this  sort  is  lost.  In  Faria 
only  the  solid  portion  of  the  excrementitioua  matter  ia  saved 
for  manure,  whereas  there  is  no  doubt  that  the  urine  is  of 
&r  greater  comparattve  value  than  the  solid  portions.  Tan- 
OUB  attempts  have  been  made  to  save  this  in  such  a  form  that 
it  might  be  easily  transported ;  and  iu  London,  manures  are 
sold  under  the  oame  of  urates,  which  are  only  urine  com- 
bined with  plaster  or  gypsum :  but  the  quantity  of  urine 
taken  up  in  such  cases  is  so  small,  compared  with  the  weight 
or  bulk  of  the  article,  that  in  this  respect  it  ia  conaidered 
of  little  efficacy  or  valua  Chemistry  would  perform  an  im- 
mense service  for  agriculture,  if  it  could  discover  a  means  of 
oombining  this  substance  in  some  portable  form,  and  in  which 
its  efficacy  might  be  preserved.  One  of  the  cinnimstancea 
constituting  the  great  value  of  guano,  and  of  the  dung  of 
birds,  separate  fh>m  the  particular  food  on  which  thc^ 
live,  is  that  their  excrements  being  voided  under  one  form 
only,  the  element  of  urea  is  inseparably  combined  with  the 
other  matters. 

I  sh^  not  trouble  my  readers  at  present  farther  on  this 
subject ;  in  which  I  can  only  say  I  have  been  anxious  to  ^ve 
no  offenee  even  to  the  most  delicate  mind,  and  must  claim 
their  indulgence  if  I  have  not  succeeded.  I  shall  now  proceed 
to  other  topica. 

CXXIII.   AGRICULTURAL  EDUCATION. 

The  subject  of  agricultural  education  has  received  much 
attention  in  France ;  that  attention  is  increasing,  and  new 
institutions  are  growing  up,  to  which  the  Qovemment 
promptly  lead  their  aid.    The  subject  is  of  so  much  import- 
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ance,  that  I  deem  it  proper  to  give  an  enlarged  aocount  of 
the  leading  eBtabliahmenta  for  this  object  which  have  come 
under  mj  notice 

1.  SoHoot.  AT  Qbigvon. — The  principal  estaUiflhrnent  for 
agricnltural  education  is  at  Grignon,  about  twenty  miles  iiom 
Paris.  It  consists  of  an  estate  of  474  hectares,  or  about 
1200  acres,  with  a  large  dwelling-bonse  i^on  it,— fermerly, 
I  believe,  a  royal  seat, — and  other  necessary  buildings,  which 
have  been  erected  since  its  endowment  It  was  ceded  by 
the  French  king,  Charles  X.,  for  a  term  of  forty  yean,  to  a 
society  t^  gentlemen  specially  interested  in  agriculture,  who 
have  the  management  of  the  institution,  and,  by  private 
sabscriptiod,  have  suj^lied  the  funds  for  conducting  it '.  The 
government  are  represented  in  the  management  of  the  estate. 
They  provide  all  the  instruction,  by  paying  the  salaries  ot 
the  professors  and  superintendent ;  and  they  support  some 
pupils.  The  pecuniary  results  for  the  laat  few  years  have 
been  &vourable;  and  all  profits  go  to  the  support  of  ttee 
pupils,  or  to  increasing  and  extending  the  benefits  of  the 
institution,  which  is  capable  of  aocommodating  seventy  pupila 
^e  term  of  residence  is  fixed  at  two  years,  though  it  will 
be  seen,  from  the  course  of  instruction  adopted,  a  much 
longer  time  is  requisite  to  acquire  a  thorough  education  in 
the  branches  prescribed. 

The  institution  at  Qrignon  is  designed  to  supply  instnic- 
tion  both  in  the  science  and  practice  of  agriculture,  and  the 
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OOfieO  doUuv,  or  ISfiOOi.  Keriiag.  Tha  lenl*  tuud  to  Ih*  gaTammeat  tor  the 
«M&te  aie  tha  aame  u  wwe  p^id  by  the  fannen  who  prerioiul;  held  it.  The 
(ubatantial  or  pemuuiGDt  iniproTaiiMita  npon  the  estate  an  eatimated  by  a 
eommiaakner  once  in  Ave  yew*)  uid  lu^  to  go,  at  the  end  of  tha  leaaa,  in 
Mqnittal  of  the  rent  The  mosey  Bobaoribed  by  indiTidnala  waa  given  M  the 
inatitqlioa.  On  thia  espiUl,  employed  oa  the  hrm,  an  interaet  of  aiiteen  per 
ceDC  baa  been  realiied,  whiefa  goea,  aa  abova  atated,  la  the  benefit  of  Ihe 
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coDBtitution  and  ftrrangement  of  the  school  aeem  admirably 
adapted  to  this  eod.  The  students  in  general  are  from  that 
class  in  life  who  depend  upon  their  own  exertions  for  a  live- 
lihood. This  is  as  it  should  be.  In  the  United  States  we 
have  DO  other  class,  and,  from  the  present  arrangements  of 
property,  are  not  likely  to  have.  Long  may  this  wise  and 
happy  arrangement  continue !  In  a  great  portion  of  Europe, 
a  large  part  of  the  community  are  little  else  than  beasts  of 
burden.  As  long  as  th^  live,  they  must  carry  upon  their 
backs  those  who  do  not  choose  to  maintain  themselves.  It 
is  a  pity  they  could  not  put  their  burden  down,  and  make 
them  "  go  theroselvefl."  Their  doom,  however,  is  fixed ;  and 
with  the  present  distribution  of  political  power,  and  the 
present  moss-covered  institutions  respecting  property,  there 
is  little  chance  of  an  alteration.  In  England  and  in  France 
a  class  exists  of  which  at  present,  in  the  free  portion  of  the 
United  States,  we  know  nothing ;  and  it  may  be  some  time 
before  they  are  required.  These  are  the  persons  who  manage 
the  estates  of  latge  proprietors ;  who  in  England  are  called 
bailiffs  or  stewards  ;  in  France,  a^cultural  engiaeera. 
Chignon  may  be  said  to  be  particularly  designed  to  educate 
this  useful  class.  At  the  same  time,  there  are  among  the 
pupils  several  who  seek  this  education  for  the  management 
of  their  own  estates ;  and  these  agricultural  engineers  are 
themselves,  without  doubt,  hoping  presently  to  become  pro- 
prietors. In  the  south  of  France,  land  is  held  generally 
under  what  is  called  the  mettayer  system,  or  what  is  known 
in  the  United  States  as  taking  land  upon  shares.  After 
certain  deductions,  the  half  of  the  produce  is  returned  to  the 
proprietor  as  the  rent  of  the  land.  In  either  case  such 
education  must  be  highly  valuable.  In  the  case  of  a  tenant, 
that  he  may  be  able  to  obtain  the  best  return  from  the  land, 
and,  in  the  case  of  the  proprietor,  that  he  may  know  what  to 
require,  and  how  properly  to  direct  the  management  of  his 
estate. 
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The  term  of  reudence  at  Orignon  is  fixed  at  two  yean ; 
but  the  pupil  remaioB  three  months  after  hia  studies  are 
completed,  in  order  to  digest  and  drawup  the  entire  manage- 
ment of  an  estate,  and  describe  its  details  in  every  depart- 
ment. 

The  students  are  divided  into  classes  denominated  inter- 
nals and  externals,  or  resident  and  non-resident.  The  former 
reside  entirely  in  the  house,  where  they  are  lodged  and 
boarded,  and  pay  about  800  francs,  or  32  pounds,  or  160 
dollars,  per  year.  The  externals,  or  non-residents,  provide 
for  themselves,  or  lodge  at  the  houses  of  the  neighbouring 
farmers,  and  pay  a  very  small  amount  for  their  instruction. 
This  arrangement  is  particularly  designed  to  benefit  poor 
scholars.  Both  classes  are  equally  subject  to  the  general 
discipline  and  rules  of  the  institution ;  and  are  alike  eng^^ 
in  the  same  works  and  studies. 

There  are  lectures  every  day  in  the  week.  At  the  com- 
mencement of  each  lecture,  the  professor  examines  the  pupils 
on  the  subject  of  the  preceding  lecture ;  and  they  are 
required  often  to  take  notes,  and  present  a  written  report  of 
the  lecture.  Besides  the  professors,  there  are  two  monitors, 
who  have  been  educated  at  the  school,  who  labour  with  the 
pupils  in  the  fields.  They  are  expected,  and  it  is  their  duty, 
to  question  the  pupils  on  the  subjects  which  have  been 
treated  in  the  lectures  ;  to  show  their  application ;  to  illus- 
trate what  may  have  been  obscure ;  and,  in  short,  to  leave 
nothing  unexplained  which  is  liable  to  misunderstanding  or 
error.  There  are  two  public  examinations  annually,  in 
which  the  scholars  are  subjected  to  a  rigorous  questioning  in 
what  they  have  been  taught.  If,  at  the  end  of  two  years, 
their  conduct  has  been  approved,  and  their  examination  is 
met  successMIy,  they  receive  a  diploma  fiom  the  institution. 

They  are  not  only  employed  in  the  general  wofk  of  the 
flEinn,  but  particular  portions  of  land  are  assigned  to  indi- 
viduals, which  they  manage  as  they  please,  and  cultivate 
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with  their  own  hands ;  the;  pay  the  rent  and  expenaes  of 
manure  and  team,  and  receive  the  product  or  its  value  from 
the  institution.  Certain  of  them  are  appointed  in  tom  to 
take  eare  of  the  different  departments  of  the  farm  for  a 
length  of  time — such  ae  the  hog  establishment,  the  iHieep 
eatablishment,  the  cattle,  the  borees,  the  implements,  Sse.  Sks. 
Tbej  have  likewise  adopted  a  practioe,  which  seems  mnc^  to 
be  commended — -that  of  employing  workmen,  ehepherds, 
cow-herde,  &c.,  from  foreign  countries  ;  as,  ftH'  example,  from 
Belgium  and  Switzerland,  that  they  may  in  this  way  become ' 
acqu^nted  with  the  beet  practices  in  those  countries. 

The  time  is  thns  divided  and  arranged  among  them  :— 
they  rise  at  four  o'clock  id  summer,  and  at  half-past  four  in 
winter.  They  go  immediately  into  the  stables  to  assist  in 
the  feeding,  cleaning,  and  harnessing  of  the  teams,  and  the 
general  care  of  the  live  stock,  according  to  their  respective 
assignments.  At  half-past  five  they  take  a  light  breakfast ; 
at  six  o'clock  they  go  into  tiie  halls  of  study,  and  here  they 
remain  until  eleven  o'clock  ;  at  half-^past  six  they  attend  a 
lecture,  or  course  of  instruction,  which  occnpies  them  until 
eight  o'clock ;  at  half-past  eight  they  are  occupied  in  reading 
or  in  making  notes  of  the  lectures  which  th^  have  heard, 
and  the  monitors  before  spoken  of  are  present  to  render 
them  any  assistance  required  ;  at  half-past  nine  o'clock 
there  is  another  lecture  or  course  of  instruction  for  both 
sections,  which  occupies  tbem  until  eleven,  when  they  take 
their  second  or  principal  breakfast.  From  noon  until  five 
o'clock,  the  pupils  are  occupied  in  labour  or  practical  open- 
tions.  The  professors,  from  time  to  time,  take  a  section,  and 
employ  them  in  land-surveying,  in  drawing  plans,  and  in 
levdlings  ;  others  are  occupied  in  mineralogical  or  in  botar 
nical  excursions,  or  in  inspecting  the  management  of  forest 
lands  ;  others  are  occupied  by  their  teacher  in  the  practical 
management  of  farming  imjilements,  in  the  management  of 
teams  in  the  field,  in  sowing,  and  other  general  operations  of 
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husbandly,  in  a  field  devoted  to  these  purposes ;  and  a  section, 
to  the  number  of  twelve,  are  every  day  employed  in  the 
direct  labours  of  the  &Tm,  in  ploughing,  digging,  harrowing, 
fee  &c  They  wort  in  company  with  the  best  labourers, 
that  they  may  observe  and  leam  their  modes  of  executing 
their  work.  They  are  required  to  be  attentive  to  every 
operation  that  is  performed ;  and  to  present  a  fiill  report  of 
each  day's  work  to  the  director-general 

At  half-past  five  in  winter,  and  at  six  in  summer,  they 
take  their  dinner.  At  seven  o'clock  in  the  evening  they  go 
again  into  the  halls  of  study.  From  seven  to  half-past  eight 
o'clock  there  is  another  course  of  instruction,  or  a  repetition 
of  what  th^  have  had  before.  Until  nine  o'clock  they  are 
occupied  in  their  journals,  or  in  making  notes  of  their  lec- 
tures. At  nine  o'clock  the  sleeping  rooms  are  lighted,  and 
they  retire  for  the  night. 

There  are  several  distinct  profesaorships.  The  Professor  of 
Practical  Agriculture  gives  two  courses ;  the  one  written,  the 
other  oral ;  and,  like  the  lecture  of  a  clinical  professor  at  the 
bed-side,  it  is  given  in  the  fields.  -  This  professor  understands 
not  only  how  a  thing  should  be  done,  but  how  to  do  it ;  and 
he  can  put  his  hand  to  every  form  of  agricultural  labour, 
such  as  ploughing,  harrowing,  sowing,  managing  the  teams, 
feeding  the  animals,  handling  every  instrument  of  agricultiure, 
buying,  selling,  &c.  In  the  words  of  his  commission,  his  ob- 
ject is  at  the  same  time  to  form  the  eye  and  the  hand  ;  to 
teach  his  pupil  how  to  leam  ;  to  command,  to  direct,  and  to 
execute.  To  this  end  it  was  necessary  to  form  a  complete 
agricultural  organization  for  practioe,  independent  of  the  ex- 
ercises attached  to  the  departments  of  the  other  professors. 

Tho  iarm  is  composed  of 

Arable  land,  about 670  acres. 

Land  in  wood  and  plantations    .     .     .  S65     „ 

Irrigated  meadows 36     „ 
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Clftrdens,  including  vegetable,  botani- 
cal, fruit  garden,  orchards,  mulberry 
plantations,  osiers,  and  nurseries      .         28  acres. 

Ponds  and  water-courses 16     „ 

Roads  and  lands  in  pasture    ....         ^0     „ 

Occupied  by  buildings 6     » 

The  animals  on  the  farm  include 

Animals  of  draught  or  labour  of  differ* 

ent  kinds 18 

Oien  for  fatting 20 

Cows  of  different  ages  and  nuses,  and 

different  crosses 100 

Sheep,  embracing  the  different  kinds  .     1100 
Swine  establi^ment 100 

There  are  likewise  on  the  establishment  workshops  or 
manufactories,  if  so  they  may  be  called, — 

For  the  making  of  agricultural  inatniments  ; 

A  threshing-house  and  machine  for  grain ; 

A  dairy  room  for  the  manufacture  of  different  kinds  of 
cheese  and  of  butter ; 

A  magnanerie,  or  establishment  ibr  silk-worms ; 

A  stercorary  for  the  manu&cture  of  compost  manures. 
To  all  these  various  departments  the  attention  of  the  stu- 
dents is  closely  called,  and  they  are  required  to  take  some 
part  in  the  labours  connected  with  them. 

Besides  the  farm  belonging  to  the  establislunent,  there  is  a 
field  of  one  hundred  acres  devoted  exclusively  to  the  pupils, 
and  principally  to  the  culture  of  plants  not  grown  on  the 
farm.  Here  they  make  experiments  in  difierent  preparations 
of  the  soil,  and  with  different  manures. 

Every  week  two  scholars,  one  of  the  second  and  one  of  the 
first  year,  are  appointed  to  attend  particularly  to  the  general 
condition  of  the  farm.  Their  buuness  is  to  examine  con- 
stantly the  whole  establishment ;  the  works  that  are  going 
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on  in  every  department ;  to  look  after  the  woods  and  the 
plaatatiooa ;  the  gardens ;  the  horses ;  the  fatting  cattle ; 
the  dairy ;  the  sheep-fold ;  the  swine ;  and  the  hospital ; 
and  to  attend  to  the  correspondence  and  the  visitors.  This 
service  lasts  a  fortnight,  and  there  la  a  change  every  week, 
taking  care  always  that  there  shall  he  one  scholar  of  the  first 
and  one  of  the  second  year  associated.  They  attend  to  all 
the  labours  on  the  farm,  and  to  all  the  communications 
between  the  principal  director  and  inspectors  and  the  la- 
bourers. In  the  veterinary  or  hospital  department  of  the 
establishment,  they  assist  the  surgeon  in  all  his  visits  and 
operations;  take  notes  of  his  prescriptions;  make  up  and 
attend  to  the  administration  of  his  medicines ;  and  observe 
particularly  the  sanitary  condition  of  the  stables  and  build- 
ings, where  the  live  stock,  sick  or  well,  are  kept. 

On  Saturday  evening,  each  scholar,  to  whom  this  duty  has 
been  assigned,  makes  to  hia  fellow-pupils  a  full  verbal  report 
of  what  has  been  done.  This  report  is  transcribed  into  a 
journal  designed  for  that  purpose ;  and  thus  a  continued 
history  of  the  entire  management  of  the  &nn  is  kept  up. 
The  whole  school  is  divided  into  sections  or  classes  of  twelve 
each :  six  of  two  and  six  of  one  year's  standing ;  and  these 
sections  are  constantly  under  the  direction  of  the  Professor  of 
Practical  Agriculture. 

As  the  establishment  at  Qrignon  may  be  considered  a 
model  agricultural  establishment,  it  may  be  useful  to  go 
more  into  detail  in  regard  to  the  course  of  instruction  pur- 
sued here. 

Once  a  week  there  is  an  exercise,  which  embraces  every 
thing  relating  to  the  management  of  the  teams  and  the 
implements. 

First,  for  example,  in  the  different  modes  of  executing  any 
work,  and  using  the  utensils  employed.  The  harness,  the 
collar,  the  traces,  and  how  attached,  the  shaft-horse  or  the 
cattle  attached  to  the  load,  and  the  adjustment  of  the  load 
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to  their  backs  ;  the  ^oke,  the  single  yoke,  the  double  yoke  ; 
the  pack-saddJe ;  the  harnessing  of  a  aaddle-horse  ;  the  team 
for  ploughing ;  the  team  for  harrowing ;  the  team  for  drawing 
loads  ;  the  team  for  waggons  and  for  carriages  with  all  their 
appurtenances-;  every  one  of  these  matters  is  to  be  practi- 
cally understood,  as  well  as  the  whole  management  of  the 
team  in  action. 

In  ploughing,  the  turning  the  furrow,  its  inclination,  its 
breadth  and  depth ;  the  laying  out  of  fields ;  the  manf^e- 
ment  of  large  aad  small  fields ;  how  to  make  the  firat 
furrow,  and  to  finish  the  last  furrow ;  to  lay  the  land  flat,  to 
break  it  up  in  clods ;  to  plough  it  at  a  certain  angle,  to  lay 
the  land  in  curved  furrows:  these  are  all  considered,  and 
make  part  of  the  instruction  given.  The  preparation,  equip- 
ment, and  use  of  every  agricultural  implement — such  as 
ploughs,  harrovra,  rollers,  soarifiers,  cultivators,  sowing  ma- 
chines, trenching  machines ;  the  practice  of  sowing,  the 
different  modes  of  sowing,  whether  broadcast,  by  dibble,  or 
in  drills  ;  the  application  of  manure  both  as  to  time,  mode, 
quantity,  and  preparation,  and  the  composting  of  manures, 
are  matters  of  inquiry  and  practibe. 

The  cutting  of  grasses ;  the  making  of  hay,  and  the  oon- 
struction  of  stacks ;  the  harvesting  of  gnun,  by  the  scythe 
or  by  the  sickle ;  appendages  to  the  scythe,  called  commonly 
the  cradle ;  and  the  grinding  of  scythes ;  the  making  of 
sheaves,  and  of  shocks,  or  stacks ;  and  the  loading  and  the 
stowing  away  of  grain,  are  matters  to  be  understood. 

A  practical  attention  is  required  to  every  form  of  service 
on  the  farm  ;  in  the  cow-house ;  the  horse-stables ;  the 
fatting-stalls ;  the  sheep-fold ;  the  styes  ;  the  poultiy-yard ; 
the  threshing-fioor ;  the  stercorary ;  and  the  store-houses  for 
the  produce  of  the  farm  of  every  description.  The  duties  in 
this  case  embrace  not  merely  tbe  observation  of  how  these 
things  are  done,  but  the  actual  doing  of  them  until  an  expert- 
ness  is  acquired. 
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Leaving  tlie  practical  department,  we  come  nowto  the 
course  of  studies  to  be  pursued. 

For  admission  into  the  institution  some  previous  education 
is  demanded,  and  the  candidate  is  subjected  to  an  examina- 
tion before  the  principal  and  one  of  the  professors. 

First,  he  is  required  to  present  an  essay  upon  some  subject 
assigned  to  him,  that  his  knowledge  of  the  French  language 
and  grammar  ma;  be  aecerttuned 

It  is  necessary,  next,  that  he  should  be  well  grounded  in 
the  four  great  rules  of  arithmetic ;  in  fractions,  vulgar^  and 
decimal ;  in  the  extraction  of  the  roots ;  in  the  rules  of 
proportion  and  progression ;  and  in  the  system  of  measures 
adopted  in  France. 

In  geometry,  he  must  be  well  acquainted  with  the  general 
principles  of  straight  lines  and  circles,  and  their  various 
combinations ;  and  with  the  general  measurement  of  plane 
sur&ces. 

In  natural  philosophy,  he  must  understand  the  general 
properties  of  bodies  ;  and  be  acquainted  with  the  uses  of  the 
barometer  and  thermometer. 

Candidates  for  admission  must  bring  with  them  certificates 
of  good  character  and  manners,  and  must  be  at  least  eighteen 
years  old  They  are  rigidly  held  to  an  attendance  upon  all 
the  courses  of  instruction  at  the  institution ;  and  have  leave 
of  absence  only  on  the  application  of  their  parents  or  guar- 
dians. 

The  studies  of  the  first  year  are  begun  with  a  course  of 
mathematics.  Geometry  and  trigonometry  are  made  a  par- 
ticular subject  of  attention ;  embracing  the  study  -of  straight 
lines,  and  circular  or  curved  linos  on  the  same  plan ;  the 
admeasurement  of  surfaces ;  the  use  of  the  compass ;  the 
recording  of  measurements ;  the  delineation  of  meMure- 
ments ;  the  surveying  of  open  fields,  of  woods,  of  marshes, 
of  ponds  or  lakes ;  comparison  of  ancient  land  measure! 
with  those  in  present  use ;  the  use  of  the  square,  the  chain, 
35* 
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and  the  compare ;  the  elevation  of  plans ;  the  constructioa 
of  scales,  and  the  ordinary  divisions  of  landed  properties. 

The  study  of  various  plans  in  any  form ;  solid  measure ; 
conic  sections,  their  principal  properties,  and  their  practical 
application ;  the  theory  and  practice  of  levelling ;  the 
method  of  projections  and  their  application ;  cubic  measure 
of  different  solids,  of  hewn  stones,  of  rough  stones ;  the 
measurement  of  loose  or  broken  stones,  of  sand,  of  lands 
excavated,  of  ground  filled  in,  of  stacks,  and -of  heaps  of 
manure ;  the  cubic  measure  of  trees  standing,  and  of  felled 
trees,  of  beams,  and  every  kind  of  carpenter's  work,  of  fire- 
wood, of  walls,  arches,  and  ditches  or  dikes ;  the  ascertaining 
of  the  capacity  of  carriages,  waggons,  carts,  wheel-harrows, 
pails,  troughs,  barrels  and  casks,  basins  or  ponds,  and  differ- 
ent vessels  in  use,  and  of  granaries  and  bams,  and  the  deter- 
mination of  the  weights  of  bodies.  To  all  this  is  added  a  full 
course  of  trigonometiy.  They  are  accustomed  likewise  to 
the  familiar  use  of  the  scale,  of  the  BC[uare,  of  the  compass, 
and  of  the  compasses  for  delineation,  and  are  often  occupied 
in  superficial  and  in  profile  drawing. 

The  next  course  of  instruction  embraces  embankments,  tbe 
force  of  earths  and  liquids,  or  their  pressure,  at  rest  or  in 
motion. 

Tbe  materials  employed  io  masonry ;  their  uses  and  appli- 
cation in  building— embracing  stones,  bricks,  lime,  sand,  mor- 
tars, cements,  plaster ;  and  all  the  various  modes  of  building. 

The  laying  of  walls  for  foundations  ;  the  erection  of  walls ; 
tbe  supports  requisite ;  and  the  construction  of  passages, 
enclosures;  and  arches ;  the  different  kinds  of  woods,  their 
absolute  and  relative  strength ;  their  duration,  and  the 
modes  of  preserving  them ;  eveiy  kind  of  carpenter's  work ; 
tbe  construction  of  floors,  staircases,  scaffoldings,  and  ex- 
terior supports ;  the  constructions  of  roo&,  in  timber,  with 
thatch,  rushes,  shingles,  tiles,  slates,  zinc,  or  bitumen  ;  the 
paving  of  roadsj  the  formation  of  ham-floors,  with  clay  or 
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composition  of  bituminous  Bubstances  which  fonn  a  hard 
and  enduring  surface,  are  subjects  of  inquiiy. 

Next  comes  instruction  in  the  bhicksmith's  shop,  in  the 
use  of  the  foi^,  and  the  other  implements  of  the  trade ;  and 
in  the  various  applications  of  iron  and  steel,  of  copper,  lead, 
and  zinc. 

They  are  instructed,  likewise,  in  the  manufitcture  and  use 
of  leather  and  cordage ;  and -in  the  various  details  of  paint- 
ing and  glazing.  The  prices  or  cost  likewise  of  all  these 
different  processes,  are,  as  &r  as  practicable,  ascertained ; 
and  the  modes  of  estimating  such  work  are  expluned. 

The  next  course  em'braces  the  elements  of  natural  philo- 
sophy ;  and  this  includes  chemistry,  geology,  and  mineralogy. 

First,  the  general  properties  of  bodies,  their  divisibility, 
elasticity,  and  porosity  or  absorbent  powers ;  and  the  special 
influence  of  this  last  circumstance  upon  the  character  of  an 
arable  soil. 

The  following  are  all  subjects  of  study ;  bodies  in  the 
mass ;  the  w^ght  of  bodies ;  means  of  determining  the 
density  of  bodies  and  theij  specific  gravity ;  the  physical 
properties  of  the  air ;  of  atmospheric  pressure ;  and  of  the 
construction  and  use  of  the  barometer. 

The  study  of  hydrostatics  ;  the  pressure  of  liquids  in  their 
reservoirs,  and  against  dikes  and  embankments  ;  hydraulics ; 
capillary  attraction  ;  the  use  of  siphons  and  pumps. 

The  study  of  heat  in  all  its  various  phenomena.  Its  effects 
upon  solid  and  liquid  bodies,  and  the  changes  which  it  makes 
in  their  condition ;  the  phenomena  of  fusion,  ebullition,  and 
evaporation  ;  of  vapours ;  of  the  hygrometer  or  measurer  of 
moisture,  and  the  utility  of  the  instrument ;  the  conducting 
powers  of  bodies;  of  metals  in  particular  ;  of  firee  or  radiating 
heat ;  application  of  heat  to  furnaces  or  kilns  ;  laws  of  cold 
applied  to  bodies ;  power  of  emitting  and  of  absorbing  cold ; 
measure  of  heat ;  means  of  determining  the  mean  tempera^ 
ture  of  any  place ;  influence  of  heat  and  cold  upon  vegeta- 
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tion ;  meatiB  of  preeeiring  certain  v^etables  irotn  frost ; 
conatructioii  and  nse  of  the  theriDotneter. 

Meteorolc^.  Explication  of  the  phenomena  of  dev ;  of 
white  frosts ;  of  clonds  ;  of  rain  ;  of  raow ;  their  variouB  in- 
fluences upon  harvest,  and  the  whole  snhject  of  climate. 

Study  of  light,  Progxesa  of  light  in  space ;  laws  of  its 
reflection ;  laws  of  its  refraction ;  action  of  light  upon 
TOgetation.  The  subject  of  visioa.  The  polarization  of 
light ;  the  explication  of  the  rainbow,  and  other  phenomena 
of  light ;  the  prism. 

Study  of  electricity.  Conductors  of  electricity ;  distribu- 
tion of  the  electric  fluid  in  nature  ;  power  of  the  electric  rods 
or  points  ;  electricity  developed  by  the  contact  of  bodies ;  of 
galvanic  piles  ;  their  constructiou  and  uses.  Atmospheric 
electricity ;  its  origin ;  the  formation  of  thunder  clouds ; 
action  of  electricity  upon  vegetation ;  of  lightning ;  of 
thunder;  of  hail. 

Chemistiy.  Simple  bodies  ;  compound  bodies  ;  difference 
between  combination  and  mixture ;  atomical  attraction ; 
oohesion ;  affinity ;  what  is  intended  by  chemical  agents. 
Explanation  of  the  chemic^  nomenclature,  and  of  chemical 
terms. 

The  study  of  simple  bodies.  Of  oxygen  ;  its  properties ; 
its  action  npon  vegetation,  and  upon  snimal  life.  |f  itrogen, 
sulphur,  chlorine,  carbon,  hydrogen ;  their  action  upon 
vegetable  and  animal  substances ;  their  uses  in  veterinary 
medicine,  and  their  influence  upon  v^etation. 

The  study  of  compound  substances.  Chemistry  as  applied 
to  air  and  water ;  their  importance  in  agriculture  ;  their  in- 
fluence upon  the  action  and  life  of  plants  and  animals ;  the 
acids,' — the  sulphuric,  the  nitric,  the  carbonic,  the  chloric; 
the  alkalis, — lime,  soda,  potassium,  ammonia ;  their  applica- 
tion in  Various  forma  The  salts  in  chemistry,  and  their 
various  applications  and  uses ;  their  importance  as  consti- 
tuent parts  of  the  soil,  or  as  improvements. 
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The  subject  of  marls  and  of  earths,  and  of  TariouB  substances 
deemed  favont&ble  to  vegetation.  Under  the  direction  of 
the  Professor  of  Chemistry,  the  students  are  taught  to  make 
analyses  of  different  soils  and  marls. 

To  this  is  added  a  course  of  Mineralogy  and  Geology.  This 
embraces  the  general  properties  of  minerals ;  the  physical, 
chemical,  and  mechanicid  character  of  mineral  substances  the 
most  common. 

The  study  of  the  distinctive  properties  and  situation  of 
those  mineral  substances  which  are  most  extended  over  the 
globe,  and  which  are  the  most  in  use;  such,  especially,  as  the 
carbonate  of  lime ;  comprehending  stones  for  building,  for  the 
making  of  roads  and  walls,  lime-stones,  marbles,  sulphate  of 
lime,  or  plaster  of  Paris  ;  and  aJl  the  variety  of  mineral  sub- 
stances ordinarily  found,  and  of  use  in  agriculture  or  the 
arts. 

A  course  of  Geology  follows  this,  embracing  all  the  leading 
features  of  the  science,  with  a  special  reference  to  all  sub- 
stances or  conditions  of  the  soil  connected  with  agricultural 
improvement. 

In  this  case,  the  professor  makes  frequent  excursions  with 
the  pupils,  that  they  may  become  &miliarly  acquainted  with 
the  subjects  treated  of  in  the  lectures,  and  see  them  in  their 
proper  localities ;  so  that  the  great  truths  of  geological  science 
may  be  illustrated  by  direct  and  personal  observation. 

Next  follows  a  course  of  instruction  in  horticulture,  or 
gardening. 

Of  the  soil ;  the  surface  and  the  subsoil,  and  practical  con- 
siderations relative  to  their  culture  sad  products. 

Of  the  climate ;  the  temperature,  the  aspect  and  local  con- 
dition of  the  land  in  reference  to  the  products  cultivated ;  the 
amelioration  of  the  soil,  and  the  substances  to  be  used  for  that 
object,  with  the  modes  of  their  application. 

The  various  horticultural  operations,  and  implements  em- 
ployed ;  and  manner  in  which  they  are  to  be  executed.     The 
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employment  of  water  in  irrigation ;  modes  of  enclosing  by 
ditches  or  walls ;  vails  for  ihe  training  of  trees ;  trellises  and 
palingB  ;  and  of  protections  against  the  wind. 

The  different  modes  of  multiplication  ;  sowing,  engrafting 
by  cuttings  and  by  layers,  and  practical  illustrations  of  these 
different  processes.  The  culture  of  seed-bearing  or  grain- 
producing  plants ;  the  choice  of  them ;  their  planting  and 
management ;  the  harvesting  and  preservation  of  the  crops. 

Under  this  head  comes  the  kitchen^rden,  and  the  choice 
of  the  best  esculent  vegetables  for  consumption  ;  the  nursery, 
and  the  complete  management  of  trees  from  their  first  plants 
ing ;  the  fruit-garden,  considered  in  all  its  details ;  and  the 
flower-garden. 

The  general  resulte  of  gardening ;  the  employment  of  hand, 
or  spade-labour ;  the  care,  preservation,  and  consumption  of 
the  products,  and  their  sale.  The  gardens  at  Grignon  are 
upon  a  scale  sufficient  to  supply  all  practical  demonstra- 
tions. 

The  next  division  embraces  the  botanical  garden.  Here 
the  whole  science  of  botany  is  treated  in  its  principles,  and 
their  practical  application.  The  study  of  vegetable  organiza- 
tion, with  a  fidl  account  of  the  prevailing  systems  and 
nomenclature  of  botany,  and  the  classification  of  plants. 
Vegetable  physiology,  in  all  its  branches,  and  vegetable 
anatomy ;  comparison  of  plants  in  their  native  and  cultivated 
states ;  influence  of  cultivation  in  developing  and  improving 
plants ;  the  propagation  of  plants  in  their  natural  condition, 
or  by  artificial  means  ;  the  subject  of  rotation,  or  change  of 
crops. 

The  practical  application  of  these  botanical  instructions ; 
and  especially  in  the  examination  of  plants  or  vegetables 
which  may  be  use^  in  an  economical  view. 

The  garden  of  the  establishment  embraces  what  is  called  a 
school  of  trees  ;  a  school  Xii  plants  for  economical  and  com- 
mercial purposes ;  and  a  school  of  plants  for  common  use. 
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These  are  all  carefully  classed  and  diating^oislied  by  their 
proper  names.  The  pupils  are  accustomed  to  be  led  into  the 
gardens  by  the  professor,  that  his  instruetioiui  may  be  fully 
exemplified  and  confirmed. 

The  next  branch  of  science  taught  at  the  school  is  vete- 
rinary surgery  and  medicine.  This  embraces  a  course  of 
anatomy  and  animal  physiology.  It  comprehends  a  full 
description  of  all  the  animal  organs ;  and  demonstrations 
are  given  from  subjects,  destroyed  or  obtained  for  that  pur- 
pose. The  functions  of  the  different  organs  are  likewise 
described;  the  organs  of  digestion,  respiration,  circulation, 
and  the  organs  connected  with  the  continuance  of  the 
species. 

Every  part  of  the  animal,  external  and  internal,  is  shown, 
its  name  given,  its  uses  explained;  its  situation  in  relation  to 
the  other  organs  ;  the  good  points,  the  &ult8  or  defects  in  an 
animal ;  the  peculiarities  of  different  races  of  animals,  with 
the  modes  of  discriminating  among  them. 

The  choice  of  animals  intended  for  different  services, — as 
in  horses,  for  example,  whether  for  the  saddle,  the  race,  the 
chase,  the  carriage,  the  road,  the  waggon,  or  the  plough. 
Next,  the  treatment  of  the  diseases  of  animals  ;  the  medi- 
cines in  MBe  ;  their  preparation,  and  the  mode  of  applying  or 
employing  them.  ~    . 

The  next  subject  of  instruction  embraces  a  complete 
system  of  keeping  farm  accounts  and  journals,  with  the 
various  books  and  forms  necessary  to  every  department. 

From  this  the  pupil  proceeds  to  what  is  called  rural 
l^islation,  embracing  an  account  of  all  the  laws  which 
affect  agricultural  property  or  concema 

I  shall  give  a  specimen  of  some  of  the  topics  treated  of 
in  this  department. 

The  civil  rights  and  duties  of  a  French  citizen,  and  the 
constitution  of  France. 

Property,  moveable  or  immoveable,  or,  as  denominated 
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with  UB,  p«Tsoiuil  and  real ;  of  the  divisionfl  of  property ; 
of  its  use  and  ita  obligations. 

Of  commons ;  of  laws  relating  to  fbreats  ;  of  the  rights  of 
£shing  in  rivers ;  and  of  hunting. 

The  laws  relating  to  rural  police ;  to  public  health  ;  to 
public  seeuritj ;  to  contagious  or  epidemic  diseases. 

The  rights  of  passage  of  men  or  animals  over  the  land  of 
another ;  if  any,  and  what. 

Of  crimes.  Theft  in  the  fields ;  breaking  or  destruction 
of  the  instruments  of  agriculture ;  throwing  open  enclosures ; 
destruction  or  removal  of  bounds.  Laying  waste  the  crops 
by  walking  over  them  ;  inundation  of  fields  by  the  stopple 
of  streajne,  or  the  erection  of  mills.  Ii\)ury  or  breaking  of 
public  roads  and  bridges.  Poisoning,  killing,  or  wounding 
animals. 

The  duties  of  country  magistrates ;  guards  or  justices  of 
peace.    Of  courts  of  law. 

Of  contracts,  general  and  specific  Contracts  of  sale  and 
prohibitory  conditions.  Of  leases  of  different  sorts.  Of  fairing 
labour ;  of  the  obligations  of  masters  and  servants.  Of  cor- 
porations, and  the  laws  applicable  to  agricultural  associa- 
tions. 

Of  deeds,  mortgages,  bills  of  exchange,  commissions,  and 
powers  of  agency  and  attorney ;  insurance  against  fire,  hail, 
and  other  hazards.  Of  the  proof  of  obligations ;  written 
proof;  oral  testimony ;  presumptive  evidence  ;  of  oaths.  Of 
legal  proceedings ;  of  the  seizure  of  property  real  or  per- 
son^ and  of  baiL 

The  instruction  proceeds  under  various  courses,  and  I 
have  so  far  given  but  a  limited  account  of  its  comprehen- 
siveness, and  the  variety  of  subjects  which  it  embraces. 

The  study  of  the  different  kinds  of  soil,  and  of  manures, 
with  all  their  applications,  and  the  improvements  aimed  at, 
take  in  a  wide  field.     Under  the  head  of  soils  there  at«  the 
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argillaceous,  the  calcareous,  the  BiiiceouB,  turf-landa,  heath- 
lauda,  Tolcamc  boiIb,  tliQ  various  subsoils,  loam,  and  humus. 

Under  the  head  of  manures,  come  the  ezcrementa  of 
animals,  all  foec^  matter,  poudrette,  urine  ;  the  excrements 
of  fowls ;  guano ;  noir  animtdiste ;  the  refuse  of  sugar- 
refineries  ;  the  relics  of  animals ;  oil-cakes  ;  the  refuse  of 
m'altings ;  tanners'-bark ;  bones,  hair,  and  horn ;  aquatic 
plants ;  green-dressinga. 

The  application  likewise  of  sand,  clay,  marl,  lime,  plaster, 
wood-ashes,  turf-aahes,  soot,  salt ;  the  waste  of  various  manu- 
factures ;  mud  and  street  dirt. 

The  plants  onltivated  for  bread ;  wheat,  rye,  barl^,  oats, 
buck-wheat,  millet,  nee,  and  the  modes  of  cultivating  them. 

For  forage, — potatoes,  beets,  turnips,  ruta-bagas,  carrots, 
artichokes,  parsnips,  beans,  cabbage. 

Lucerne,  lupins,  sainfoin,  common  clover,  trifolium  incar- 
natum,  vetches,  peas,  lentils,  and  plants  for  natural  meadows 
and  for  pasturage. 

To  these  are  added,  cobra,  rape,  poppy,  mustard  white  and 
black,  hemp,  daz,  cotton,  madder,  saf^n,  woad,  hops,  to- 
bacco, chicory,  teazles. 

The  weeds  prejudicial  to  agriculture,  and  the  insects  which 
attack  the  plant  while  growing,  or  in  the  granary  or  bam. 

The  production  of  milk ;  and,  as  already  said,  the  making 
of  butter  and  cheese. 

The  production  of  wool ;  tests  of  its  fineness;  classing  of 
wools  ;  shearing  of  sheep ;  weight  of  the  fleece ;  washing  of 
wool  befbre  or  after  shearing ;  and  every  partictdar  in  refer- 
ence to  the  subject. 

The  &tting  of  beef,  mutton,  and  pork.  Choice  of  animals 
for  this  purpose ;  nutritive  properties  of  different  kinds  of 
food ;  in  what  form  to  be  given ;  grains  entire  or  grountf ; 
roots  cooked  or  raw,  green  or  dry  ;  the  value  of  the  pidp  of 
beet-root  after  the  sugar  is  expressed ;  refuse  of  the  starch 
&ctories ;  of  the  distiUeiy ;  of  the  breweiy ;  &tting  by  pas- 
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tuie  or  in  stalls ;  comparisoa  of  tbe  live  weight  with  that  of 
the  aniioal  when  slaughtered. 

Care  and  management  of  the  various  kinds  of  domestic 
poultry. 

Care  and  management  of  bees,  with  the  construction  of 
hives. 

Care  of  silk-worms,  and  their  entire  management. 

All  these  studies  are  pursued  in  the  first  year  of  the 
course  ;  and  the  time  is  so  arranged  as  to  afford  the  diligent 
pupil  an  opportunity  of  meeting  his  duties,  though  the 
period  is  ohviously  too  limited  for  the  course  prescribed. 

Tbe  second  year  enjoins  tbe  continuance  and  enlargement 
of  these  important  studies ;  the  higher  branches  of  mathe- 
matics and  natimd  philosophy ;  an  extended  knowledge  of 
chemistry ;  and  a  thorough  acquaintance  with  mechanics, 
when  the  scholars  with  their  professor  visit  some  of  the 
principal  machine-shops  and  factories  in  Paris,  or  its  environs, 
in  order  to  become  practically  acquainted  with  them. 

Tbe  students  are  further  instructed  in  tbe  construction  of 
&rm-buildings  of  every  description ;  in  irrigation,  in  all  its 
forms ;  in  the  drainage  of  lands ;  in  the  construction  of 
roads  ;  in  every  thing  relating  to  iarm  implements  ;  and  in 
the  construction  of  mills  and  presses. 

As  I  have  said,  organic  chemistry  is  lotgely  pursued  with 
the  various  manufactures  to  which  it  is  applicable ;  and 
animal  physiology  and  comparative  anatomy  are  very  ftiUy 
taught. 

These  studio  are  followed  by  a  course  of  what  is  called 
agricultural  technology.  This  embraces  the  manuiacture, 
if  so  it  may  be  called,  of  lime,  of  cement,  of  bricks ;  tbe 
preparations  of  plaster;  tbe  making  of  coal  by  various 
processes ;  the  making  of -starch;  the  making  and  purifica- 
tion of  vegetable  oils ;  the  making  of  wines,  of  vinegar,  of 
beer,  of  alcohol,  of  sugar  from  the  beet-root,  including  all 
the  improvements  which  have  been  introduced  into  this 
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branch  of  manufacture ;  and  the  pupils,  under  the  direction 
of  the  profesaor,  are  taken  to  see  the  Tarioua  nmnu&o- 
tones  of  these  artideB,  so  &r  as  they  are  accessible  in  the 
Ticinity. 

The  whole  subject  of  forests,  of  nurseries^  of  fruit-trees, 
ornamental  trees,  trees  for  fuel,  trees  for  mechanical  pur- 
poses, are  brought  under  the  student's  notice.  This  is  a 
great  subject  in  France,  where  wood  has  an  extraordinary 
Talue ;  where  immense  extents  of  ground  are  devoted 
solely  to  the  cultivation  of  trees ;  and  where  consequently 
it  is  most  desirable  to  understand  the  proper  kinds  of  wood 
to  be  selected  for  the  purpose  in  view  ;  the  proper  mode  of 
forwarding  the  gro?rth  of  the  trees ;  and  of  removing  them 
without  prejudice  to  their  restoration.  Under  this  head 
comes  the  culture  of 

Trees  for  fiiel. 

Trees  for  timber. 

Trees  for  house  and  sbip-building. 

Trees  for  iruit,  including  all  the  varieties  adapted  to  a  par- 
ticular climate. 

.Trees  for  their  oily  matter ;  such  as  olives. 

Trees  for  their  bark ;  to  be  used  in  tanning,  and  other 
purposes. 

Trees  for  their  resinous  properties ;  such  as  pines. 

Osiers  and  willows  for  making  baskets. 

Mulberry-trees  for  the  support  of  silk-wonns. 

Next  to  this  comes  the  culture  of  vines,  and  the  establish- 
ment and  care  of  a  vineyard — a  subject  of  great  importance 
in  France. 

I  have  already  spoken  of  the  veterinary  course  of  instruc- 
tion. This  embraces  the  whole  subject  of  the  breeding  and 
rearing  of  animals ;  their  training,  shoeing,  and  harnessing, 
and  entire  man^ement. 

Under  the  head  of  &rm-acoounts,  the  establishment  itself 
at  Qrignon  is  made  an  example;  the  accounts  of  which  are 
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kept  most  accurately  by  Bome  of  the  students,  and  open  to 
the  inapection  of  alL 

A  journal  of  every  thing  which  is  done  upon  the  farm  lb 
made  up  every  night ;  and  these  accounts  are  fairly  trans- 
ferred into  a  large-book. 

To  this  is  added,  a  particular  account  of  the  labours  per- 
formed, and  the  occupation  of  each  workman  on  the  farm. 

Kezt,  a  cash-book,  embracing  payment  and  sales,  which 
are  adjusted  every  fortnight. 

Next,  an  account  with  the  house  ;  chai^ng  every  article 
supplied  or  consumed. 

Next,  a  specific  account  of  each  principal  department  of 
the  farm ;  such  as  the  dairy,  with  all  its  expenses  and  returns; 
the  pork-establishment ;  the  granary,  &c ,-  which  are  all 
balanced  every  month,  so  that  the  exact  condition  of  the 
department  may  he  known. 

As  the  students  are  advanced,  more  general  and  enlarged 
views  of  the  various  subjects  of  inquiry  are  given ;  such  as, 

The  taking  of  a  &rm,  and  the  cultivation  or  management 
to  be  adopted. 

The  influence  of  climate  and  soil 

The  crops  to  be  grown ;  and  the  rotation  of  crops. 

Agricultural  improvements  generally. 

The  devoting  of  land  to  pasturage  ;  to  dairy  husbandry ; 
to  the  raising  of  animals ;  to  the  lattiog  of  cattle ;  to  the 
growth  of  wool ;  to  the  production  of  grain ;  to  the  raising 
of  plants  for  different  manu&cturing  purposes ;  or  to  such  a 
mixed  husbandry  as  may  be  suggested  by  the  particular 
locality. 

The  use  of  capital  in  i^riculture ;  the  mode  of  letting 
farms ;  cash  rents ;  rents  in  kind ;  rents  in  service ;  laws 
regulating  the  rights  and  obligations  of  real  estate  ;  the  con- 
veyance of  real  estate  ;  with  the  various  forms  of  culture  in 
large  or  in  small  possessions,  or  on  farms  of  a  medium  size, 

I  have  extended,  peihaps  beyond  the  patience  of  my 
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reader,  the  account  of  the  Agricultural  School  at  Grignon, 
and  yet  have  given  an  imperfect  and  abridged  statement  of 
the  subject  matterB  of  instruction  and  Btndy  at  this  institu- 
tion. The  institution  at  Grignon  may  be  considered  as  a 
model  establishment;  and  a  thorough  education  in  the 
various  branches  referred  to,  must  he,  to  any  young  mauj  an 
important  and  invaluable  acquisition. 

The  question  comea  up,  Will  such  an  education  make  men 
better  farmers  ?  It  must  be  their  own  fault  if  it  does  not. 
There  may  be  some  branches  of  the  prescribed  course,  which 
may  not  appear  to  have  a  direct  practical  bearing ;  but  there 
is  not  one  without  its  use;  if  not  directly,  yet  indirectly 
subservient  to  agricultural  improvement ;  and  if  not  imme- 
diatdy  applicable  to  practice,  yet  intimately  connected  with 
the  agricultural  profession,  adapted  to  increase  its  power, 
utility,  and  dignity,  to  elevate  and  adorn  it. 

2.  Vbtbbihabt  SCHOoi  at  Alvokt. — I  must  not,  in  this 
connexion,  pass  over  the  veterinary  schools  of  France. 
There  are  three  of  these  institutions  in  France,  and  they 
furnish  all  the  advantages  to  be  expected  from  such 
estabhshments.  The  three  veterinary  schools  established 
by  the  government  of  France  are  at  Alfort,  Lyons,  and 
Toulouse,  and  comprise  600  students.  The  average  num- 
ber of  horses  kept  on  them  is  1332 ;  viz.  838  stallions, 
1S7  mu«s,  212  colts,  99  fillies,  and  56  draft  horses'. 
The  one  at  Alfort  is  that  which  I  have  had  the  pleasure 
of  inspecting. 

This  establishment  is  beautifully  situated  on  the  river 
Seine,  near  the  village  of  Charenton,  about  six  miles  from 
Paris.  The  buildings  for  the  different  objects  of  the  insti- 
tution are  spacious  and  well  contrived,  and  the  grounds 
sufficiently  extensive  and  jndidously  arranged.    Like  other 

I  SUtladod  Report. 


byGoogIc 


434  EDKOPKAN   AGHICDXTUBE. 

governmental  establiahmetits  in  Fr&nce  wluch  liave  come 
under  my  obBervation,  the  institutioD  is  upon  a  grand  scale, 
and  complete  in  all  its  parts.  The  gOTeroment  of  Fraace,  in  a 
libend  manner,  avails  itself  of  the  talents  of  the  most  com- 
petent men  in  svbtj  department,  and  of  all  the  advantages 
which  science  and  ait  can_afford ;  and  it  spares  no  expense 
in  the  perfect  execution  of  whatever  it  undertakes.  It  adds 
to  all  this,  as  is  every  where  to  be  seen,  a  refinement  of  taste 
in  the  arrangement  of  the  most  ordinary  subjects,  which  in- 
creases the  expense  only  in  a  small  degree,  which  does  not 
abstract  at  all  from  the  solidity  and  substantial  character  of 
the  work  itself;  but  relieves  that  which  would  otherwise  be 
monotonous,  if  not  offensive,  and  renders  often  the  plainest 
subjects  attractive. 

The  school  at  Alfort  is  designed  to  furnish  a  complete 
course  of  instruction  in  veterinary  medicine  and  surgery ; 
embracing  not  horses  only,  but  all  the  domestic  ft-nj'r'ftl'!  A 
student  at  Ms  entrance  must  be  well  versed  in  the  common 
branches  of  education ;  and  a  full  course  of  instruction 
requires  a  residence  of  four  years.  The  number  of  pupils  is 
limited  to  three  hundred.  Of  these,  forty  are  entirely  sup- 
ported by  the  government  These  are  educated  for  the 
army ;  and  are  required  not  only  to  become  versed  in  the 
science  and  practice  of  veterinary  medicine  and  surgery,  but 
likewise  in  the  common  business  of  a  blacksmith's  shop,  as 
fer  as  it  is  connected  vrith  farriery.  Students  can'  he 
admitted  only  by  the  nomination  or  with  the  consent  of  one 
of  the  great  officers  of  government,  the  minister  of  commerce 
and  agriculture.  The  expense  of  board  and  lodging  is  about 
fifteen  pounds,  or  eighty  dollarB  a  year;  the  instruction  is 
wholly  gratuitous,  the  professors  being  supported  by  the 
government. 

The  establishment  presents  several  hospitals  or  apartments 
for  sick  horses,  cows,  and  dogs.  There  are  means  for  con- 
trolling and  regulating,  as  far  as  possible,  the  temperature  of 
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thd  rooms,  and  for  produoing  a  complete  and  healthy  veotila- 
tion.  There  are  stables  where  the  patients  may  be  kept 
entirely  alone,  when  the  case  requires  it ;  and  there  are 
preparations  for  giving  tbem,  as  high  as  their  bodies,  a  wana 
bath,  which,  in  cases  of  diseased  limbs  or  joints,  may  be  of 
great  service.  There  is  a  iarge  college  with  dormitories  and 
dining  rooms  for  the  students;  houses  for  the  professors 
within  the  enclosure ;  rooms  for  operations  upon  animals, 
and  for  anatomical  dissections ;  a  room  with  a  complete 
laboratory  for  a  course  of  chemical  lectures ;  a  public  lecture- 
room  or  theatre;  and  an  extensive  smithery,  with  several 
Ibices  fitted  up  in  the  best  possible  manner.  There  are, 
likewise,  several  stands,  contrived  with  some  ingenuity,  for 
confining  the  feet  of  horses,  that  students  may  make  with 
security  their  first  attempts  at  shoeing,  or  in  which  the  limb, 
after  it  has  been  separated  from  its  lawful  owner,  may  be 
placed  for  the  pnipose  of  examination  and  experiment. 

An  extensive  suite  of  apartments  presents  an  admirable, 
and,  indeed,  an  extraordinary  museum  both  of  natural  and 
artificial  anatomical  preparations,  exhibiting  the  natural  and 
healthy  state  of  the  animal  constitution ;  and,  likewise,  re* 
markable  examples  of  diseased  affections.  The  perfect  ex< 
amples  of  the  anatomy  of  the  horse,  the  cow,  the  sheep,  the 
hog,  and  the  d(^  ;  in  which  the  muscular  interments,  the 
nerves,  the  blood-vessels,  and,  indeed,  all  the  parts,  are 
B^tarated  and  preserved,  and  exhibited,  by  the  extraordinaiy 
skill  of  an  eminent  veterinary  surgeon  and  artist  now 
deceased,  who  occupied  the  anatomical  chair  of  the  institu- 
tion, exhibit  wonderful  ingenuity  in  their  dissection  and 
preservation,  and  present  an  interesting  and  useful  study, 
not  to  the  medical  students  only,  but  to  the  most  ordinary 
as  well  as  the  most  profound  philosophical  olwerver,  I 
have  seen  no  exhibition  of  the  kind  of  so  remarkable  a 
character. 

The  numerous  examples  of  diseased  affections,  preserved,  as 
VOL.  n.  86 
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far  E18  possible,  in  their  natural  state,  strong  attract  obsem- 
tioQ,  and  make  a  powerfhl  a|ipeal  to  onr  humanity  in  sboir- 
iag  how  much  these  poor  animals,  vho  minister  so  essentially 
to  our  serrice  and  pleasoreH,  must  suffer  without  being  aUe 
to  acquaint  xa  with  their  sufferings ;  and  how  often  they  «« 
probably  .c(«Dpe11ed  to  do  'duty,  and  driven  to  the  hardest 
services  by  the  whip  or  the  spur,  in  circumstances  in  which 
a  human  being  would  not  be  able  to  stand  np.-  A  great 
number  of  calculi  or  stones,  taken  from  the  bladders  of  horaea 
after  death,  are  exhibited,  of  a  large  saxe,  and,  in  some  in- 
stances, of  a  very  rough '  exterior,  which  most  have  exces- 
sively irritated  and  pained  the  sensitive  parts  with  iriiich 
they  came  in  contact.  One  of  those  stones  was  larger  than 
the  head  of  an  ordinary  man,  and  weighed,  as  I  was  in- 
formed by  the  attendant,  thirty-eight  pounds.  I  am  aware 
how  aererely  this  account  may  tax  the  belief  of  my  readers, 
but  I  assure  them  there  is  no  exaggeration,  though  I  efaoold 
have  found  great  difficulty  in  believing  the  {act  bod  I  not 
seen  the  stone.  It  is  scarcely  possible  to  overrate  the  suffer- 
ing which  the  poor  animal  most  have  endured  under  such 
an  infliction*. 

The  department  for  sick  dogs,  containing  boxes  for  those 
which  require  confinement,  and  chains  for  such  as  require  to 
be  kept  in  the  open  lur,  and  a  cooking  apparatus  imd  kitchen 
for  the  preparation  of  their  food,  was  spacious,  weU-arranged, 
and  contfuned  a  laige  number  of  patients.  Any  sick  animalj 
may  be  sent  to  the  establishment,  and  their  board  is  to  be  paid 
at  a  fixed  rate  of  charges ;  twelve  sous  or  cents,  or  sixpence 


>  Faet*  of  thia  natura  Btraiiglj  demDiutnte  At  importance  <^  ptin  mter  for 
our  bmEe  uiiouls  w  well  aa  for  onrBelTM.  Such  diaoawa  are  moat  likd;  to 
ocenr  in  ■  aaantr;  when  Iha  wmtera  itb  itrongly  impregiuted  with  Bme.  In 
Pari*,  «b«»  of  all  pfaKa*  whioli  I  h»T«  aeoi  thejr  tifpmi  1«aat  chaiutded  b; 
an;  SKcea*  of  modeatr,  or  even  mdm  of  oommon  ieeeacy,  it  in  nud,  that  "i"" 
the  ereotioD  of  pnlilic  urinals  aloog  aome  of  the  prinapal  ativeta,  the  dioeaiw  sf 
giarel  or  atone  in  the  human  Mibj«et  hare  grmiiy  diminiahed. 


Dgliz...,  Google 


XdEIODLIUSAL  BDDOATIOH.  437 

per  Aaj  for  a  dog ;  and  fiAy  bous  or  oents,  or  twGnt7-five 
pence,  for  a  horae,  inaluding  mediome,  advioe,  and  attMid- 
ance.  In  oaaes  of  epidemics  or  murrain  prevailing  in  anj  ai 
the  districts  of  ]^nee,  tlie  beet  attendance  and  advice  are 
sent  from  these  Behoola  to  aasiet  in  the  cure,  and  eepeeiallj 
to  watch  the  aymptonu  and  progress  of  the  malady.  In 
countries  where  lai^  standing  armies  are  maintained,  and 
where  of  course  there  are  large  bodies  of  cavalry  and  artillny 
to  be  attended  upon,  aa  well  as  wa^On-horses  for  carrying  the 
supplies,  the  importanee  of  veterinary  surgcty  is  vastly 
increased ;  but  in  countries  where  no  etauding  annies  exist, 
the  number  of  horses  kept  for  use  or  pleasure,  and  of  othw 
domestie  animals,  bears  a  much  larger  [voportion  to  the 
number  of  human  beings  than  we  should  be  likely  to  infer 
without  inquiry ;  and  renders  the  profession  highly  important- 
A  large  and  select  librarf  belongs  to  the  establishment, 
and  a  garden  for  the  cultivation  of  medicinal  plaatci,  and 
likewise  of  the  grasses  employed,in  i^oulture.  A  &nii  is 
likewise  attached  to  the  plaoe,  on  which  instruction  is  given 
in  practical  agriculture,  and  numbers  of  various  kinds  of 
animals  are  kept  for  the  purpose  of  breeding  the  best,  and 
ilhutrating  the  effects  of  crossing.  Some  selected  animalH  of 
domestic  and  of  the  best  foreign  breeds,  hmses,  bulls,  cowa, 
and  sheep,  are  kept  for  this  special  object  On  one  oooasion, 
when  I  visited  the  institution,  there  was  a  public  sale  of 
bulls  of  the  improved  short-honu,  which  had  been  raised 
upon  the  place ;  and  of  some  bucks  of  the  best  breeds  of 
England,  the  I^eiceeter,  the  South-down,  and  others  from  a 
cross  of  the  Ijeicester  with  a  1arge-«ized  Herino.  I  saw  at 
Grignott  the  cross  also  of  the  South-down  with  the  Merino. 
These  crosses  presented  examples  of  improved  form,  of  large 
size,  and  of  a  great  quantity  of  wool  of  a  good,  but  not  of  a 
Tery  fine,  quality.  These  were  the  result  of  a  first  cross ; 
how  &r  it  may  be  successfully  continued  is  not  determined. 
Attempts  of  this  kind,  to  intermix  breeds  of  a  decidedly 
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different  conetitution&I  character,  as  far  as  m;  inquiries 
bave  been  extended,  have  not  been  satisfactory  after  a  first 
cross.  These  animals  belonged  to  the  Cktvemment,  uid  were 
sold,  not  with  a  View  to  profit,  but  to  the  general  imprdre- 
ment  of  the  breeds  of  France.  In  this  excellent  mode,  the 
Goremment  provides,  in  respect  to  horses,  cattle,  and  sheep, 
for  the  propagation  through  the  kingdom  of  the  most  Taloable 
races.  TSie  minimum  prioe  was  fixed  upon  the  Miimals  as 
they  were  brought  forward,  and  they  went  into  the  hands  of 
those  who  made  the  highest  advance,  and  who  were  required, 
under  certain  conditions,  to  keep  them  for  the  purposes  of 
breeding  *.  Besides  these  sales,  the  best  description  of  hoisea 
and  neat  cattle,  studs,  and  bulls,  owned  by  the  Government, 
are  at  the  service  of  the  &rmers  upon  the  most  liberal  terms, 
for  the  improvement  of  their  stock. 

In  England,  the  veterinary  establishmeuts  are  maintiuned 
by  private  subscription.  Perhaps,  in  general,  that  which  is 
left  to  private  man^^ement  under  the  stimulus  of  personal 
interest  is  better  cared  for  than  that  which  is  wholly  public 
property ;  but  as  in  this  establishment  there  is  no  wuit  of 
liberality  on  the  part  of  the  Government,  so  there  seems  to 
be  no  want  of  fidelity  and  diligence  in  accomplishii^f  its 
olgects.  The  students  are  numerous,  and  the  profeaaors 
eminent  for  their  sdentific  and  practical  acquirements. 

3.  AsBicni-TiiBAL  CoLOKT  AT  Mettbat. — There  are  other 
institutions  for  agricultural  education  in  France,  which  I 
visited  with  great  interest,  a  notice  of  one  of  whjoh  will  not, 
I  hope,  be  unacceptable ;  the  one  at  Uettray,  near  Toura, 
about  150  miles  from  Paris. 

The  colony  at  Kettray  was  founded  in  the  spirit  of  the 
good  Samaritan,  which  succours  the  wounded  and  forsaken 


■  The  expeoM  to  the  Gov«rnmaDt  of  auppartiug  lbs  three  velerinuy  adwoh 
U  nid  to  bs  about  49^000  fruics,  ar  lOD/NH)  dollar*  per  umnm. 
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traveller  bj  the  way-side,  takes  him  home,  and  there  nourishes 
and  cherishes  him.  This  establishment  grew  out  of  the 
compassion  of  two  gentlemen  of  high  rank  and  fortune,  who 
were  moved  to  essay  what  could  be  done  for  the  rescue  of 
unfortunate,  condemned,  and  vf^bond  boys,  to  save  them  if 
possible  from  destruction,  and  give  them  the  power  of 
obtaining  an  honest  living.  It  is  not  consistent  with  my 
plan,  in  this  place,  to  go  further  into  the  account  of  the 
institution,  than  as  a  school  of  agriculture,  though  the 
directors  propose  three  objects  of  instruction :  to  qualify 
their  pupils  for  fanners,  sailors,  or  soldienL  The  discipline  of 
the  institution  is  military.  They  have  a  full-rigged  ship  of 
ample  size  in  the  yard,  that  boys  designed  for  naval  life  may 
here  take  tbeir  first  practical  lessons ;  and  they  have  a  well- 
stocked  &rm  of  five  hundred  acres,  which  is  under  direction 
to  be  cultivated  by  the  pupils.  The  institution  is  situated 
in  a  heathy  part  of  the  country,  and  near  a  lai^e  market- 
town.  They  employ  an  educated  and  experienced  agricul- 
turist as  director  of  the  taTm.  The  first  object  is  to  render 
it  productive,  that  it  may  go  as  &r  as  it  can  be  made  to  go 
towards  defraying  the  expenses  of  the  institution  ;  the 
second,  to  instruct  the  boys  in  the  best  and  most  improved 
methods  of  husbandry.  The  institution  had  its  foundation 
in  private  subscription,  and  though  in  its  commencement  it 
had  many  difficulties  to  struggle  with,  it  has  now  a  firm 
establishment '.  Besides  a  farm,  there  are  connected  with 
the  institution  a  large  garden,  an  extensive  nursery,  and  a 
manufacto^  for  the  &brication  of  all  the  implements, 
carriages,  &c.,  which  are  used  on  the  farm.  The  boys  are 
likewise  employed  in  the  making  of  the  shoes,  caps,  clothes, 
and  bedding,  which  are  required,  and  many  fancy  articles 

>  The  Tioomto  d«  CoaMdUea  gtm  &  Urge  etMe,  ud  M.  D«  Uati,  ■  dl*. 
tiaguohed  phiUnlhropiit  Mid  anjal  eomudlor,  besides  ■acrifleing  hii  high 
ritoktion  «(  wart.  Urea  among  the  cbildnn,  and  giT«a,  the  gwaloat  of  all 
chaririWi  Ua  whole  time,  hia  band,  hii  head,  and  heart,  enUndjr  to  thia  object. 
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irbicli  serve  for  sale,  and  give  them  oocupation,  when  by  any 
circumatanoea  they  are  prevented  from  out-door  labour.  The 
number  of  pupils  ie  at  present  450.  It  is  not  intended  to 
Iteep  them  after  eizteen,  but  they  are  willinjr  to  receive  them 
at  the  earlieet  convenient  age.  I  saw  several  not  more  thui 
ux  oT  seven  years  old.  They  live  la  fanulies  of  forty  or 
fifty,  in  separate  houses,  under  the  care  of  a  respectable  man 
and  his  vUa,  who  give  them  their  whole  tima  This  seemed 
to  me  a  most  judicious  provision.  They  have  a  guardian 
with  them  in  the  fields,  who  always  works  with  tliMn.  Many 
of  them  have  been  condemned  at  courts  of  justice  for  some 
petty  o^»ce,  aad  many  of  tJiem,  orphans  and  friendless,  have 
been  taken  op  in  the  streets  in  a  oKidition  of  miserable 
n^bondage.  The  discipline  of  the  institution  is  altogether 
moral  and  paternal  Confinement,  abstinence,  solitude,  and 
disgmce,  constitute  the  chief  poniahments ;  but  there  are  no 
whips,  am  blows,  not  diains.  It  has  been  so  far  eminently 
successful.  A  boy,  who  had  been  early  familiar  with  punish- 
B»«nts  and  prisons,  and  now  for  some  time  a  resident  at 
Uettray,  was  asked,  Why  he  did  not  run  away  from  Uettr^  1 
His  memorable  answer  was,  "  Beoause  there  a^e  no  b<^  nor 
bars  to  prevent  me." 

When  one  \ocks  at  the  innumerable  herds  of  children, 
turned,  as  it  were,  adrift  in  a  greet  city,  not  merdy  tempted, 
but  actually  instrueted,  stimulated,  and  OLcouraged,  in  crime^ 
and  (diserves  them  gradually  gathering  in  and  b(Hiie  onwards 
on  the  swift  current  with  increaung  ra^ndity  to  the  precipice 
of  deatrudion,  until  escape  becomes  almost  impossible,  how 
oao  we  enough  admire  the  combined  oourage,  geoeroeity,  and 
disinterestedness,  which  jJungee  in  that  it  may  rescue  some 
of  these  wretched  vtetims  ttom  that  frightful  fate  which 
'  seems  all  but  inevitable  ?  I  do  not  know  a  more  beautiful, 
and  scarcely  a  more  touching,  passage  in  the  Holy  Scriptures 
than  that  which  repreaenta  the  angels  in  Heaven  as  rejoicing 
over  a'  repenting  and  rescued  sinner.    It  is,  indeed,  a  ministry 
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-worthy  of  the  liiglieet  and  Ju^st  spirits,  to  which  the  Supreme 
Source  of  all  goodness  and  benevolence  has  imparted  any  por- 
tion of  bis  Divine  nature. 

If  we  look  at  this  inatitntion  even  in  a  more  bumble  and 
practical  view,  aa  affording  a  good  education  in  the  mechanical 
and  agricultural  arts,  its  great  utility  cannot  be  doubted ; 
and  much  good  seed  will  be  sown  here,  which,  under  the 
blessing  of  God,  is  sure  to  return  ezceUent  and  enduring 
fruits. 

I  ^ould  have  said  before,  that  ibere  is  connected  with  the 
institution  a  boBpital  which  was  a  model  of  cleanliness, 
good  ventilation,  and  careful  attendance ;  all  the  services  of 
which  were  rendered  by  those  indefatigable  doers  of  good, 
the  Sisters  of  Charity. 


CXXIV.  CROPS. 

The  crops  cultivated  in  France  are  the  usual  oereal  grains, 
wheat,  rye,  barley,  and  oats ;  but  what  may  be  called  the 
peculiar  crops,  yielding  an  immense  pecuniary  value,  are 
wine,  silk,  and  sugar. 

1.  Whbat. — In  gross  amount,  the  wheat  grown  in  France 
constitutes  an  immense  crop.  With  the  exception  of  Russia, 
from  which  no  accurate  statistical  returns  have  been  ob- 
tained, and  in  European  Russia  comparatively  little  wheat  is 
grown,  the  bread  used  being  chiefly  of  lye,  it  ia  stated,  that 
more  than  half  of  the  wheat  grown  in  Europe  is  produced  in 
France.  From  the  best  statistical  accounts  that  can  be  ob- 
tained, the  wheat  annually  produced  in  the  United  Kingdom, 
England,  Scotland,  Ireland,  ifl  111,081,320  bushels. 
In  France  it  is 198,660,000      „ 

The  amount  of  seed  ordinanly  sown  to  the  acre  is  from 
two  to  three  bushels.     The  return  of  crop  for  the  seed  sown 
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is  repreaonted  as,  in  the  best  dietiicts,  aTeraging  6*25  for 
one ;  in  the  least  productive  B'W  for  one ;  but  the  mean 
average  return  for  the  seed  in  the  principal  vheat-growing 
departments  ia  reckoned  at  607  for  one  Tbeae  accounts 
must  be  considered  as  uncertain.  Any  person  having  ex- 
perience in  the  case,  knows  how  difficult  is  even  an  approach 
to  accuracy.  Hy  readers  may  be  curious  to  know  the  calcu- 
lations which  have  been  made  in  regard  to  some  other  coun- 
tries in  this  matter. 

irOBTH  BTtBOPB. 
Cauntanes.  Year.  locreaae  for  ssed  Mwn. 

Sweden  and  Norway      .    .    .     1838  .    .  4*50   for  one. 

Denmark 1827  .    .  6 

Russia,  a  good  harvest  .     .     .     1819  .     .  6 

■ ,  Province  of  Tambof  .     1821  .     .  450 

,  Provinces  north  of  50° 

latitude 1821  .     .  3 

PohiBd 1826  .    .  8 

England       1830  .     .  9 

Scotland 1830  .     .  8 

Ireland 1826  .     .  10 

Holland 1828  ..  7*50 

Belgium 1828  .    .  11 

Bavaria 1827  .    .  7  to  8 

Prussia 1817  .    .  6 

Austria 1812  ..  7-05 

Hungary 1812  .     .  4 

Switzerland,  1826,  lands  of  an  inferior  quality,  3 ;  of  a  good 

quality,  8 ;  of  the  best  quality,  12. 
France,  inferior  lands,  3  ;  best  lands,  6. 

CBKTBAL  BUBOPS. 

ConntriM.  Year.  InaraHS  for  aecd  mwb. 

Spain      1828    .  .    6       for  one. 

Portugal 1786    .  .     10 
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ConatriBs.  Yaar.  InenaM  for  Med  aown. 

Tuscany        ...-..,.       —      .     .     10     for  one. 

Plains  of  Lucca -    —      .    .    15         „ 

Piedmont.    Plains  of  Marengo      —      .    .    4  to  5    „ 

Bologna'      —      .    .    15         „ 

Roman  States.  Pontine  Uar^eB,  20 ;  ordinary  lands,  8. 
Kingdom  of  Naples — best  districts,  20 ;  ordinaiy  lands,  8, 
Halts— the  best  lands,  38  to  64  ;  ordinary  luids,  22,  26,  30'. 

It  is  obvious  bow  difficult  it  must  be  to  arrive  In  tbis  case 
at  any  thing  like  exactness.  The  quantity  of  seed  employed 
on  the  same  extent  of  land  is  very  different  in  different 
countries,  but  the  product  cannot  ^ways  bear  the  above 
proportions  to  the  amount  sown.  That  I  may  be  understood, 
let  us  look  at  Ualta,  where  a  return  of  64  for  one  is 
given  for  the  best  lands.  Are  we  to  infer  that  in  such  case, 
if  two  bushels  were  sown'  to  an  acre,  the  ordinary  proportion 
in  France  the  product  would  be  128  bushels  per  acre !  or,  if 
three  bushels  were  sown,  as  in  the  best  cultivation  in  Eng- 
land, the  crop  would  be  192  bushels  ?  In  Ancient  Egypt,  the 
return  is  represented  as  100  for  one  ;  in  Byzantium,  as  150 
&r  one;  iu  Ancient  Libya,  as  300  for  one.  No  certain 
conclusions  can  be  founded  upon  such  statements.  The 
distinguished  traveller,  M.  Humboldt,  states  the  average 
product  of  wheat  in  Uexico  as  25  to  30  for  one,  and  this  on 
table-land  elevated  8000  feet  above  the  sea ;  and  that,  even 
on  large  &rms,  he  found  it  60  and  65  for  one.  In  the 
Antilles  be  states  the  production  of  maize,  or  Indian  com,  as 
300  for  one.  But  I  have  seen  in  several  cases  in  New 
England,  in  the  culture  of  Indian  com,  a  return  of  400  for 
one ;  that  is  to  say,  the  hills  being  three  feet  apart  each  way, 
a  peck  of  Indian  com  would  be  sufficient  seed  for  an  acre. 
If  100  bushels  of  grain  is  in  suoh  case  produced  on  an  acre — 

>'Sutiit)i]ae  dM  Ceratlaa  de  Is  Fntnoe,  pu  U.  A.  Momm  ds  Jonnit. 
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and  tluB  sometimes  haj^ns — this  is  clearly  a  return  of  400 
for  one. 

Of  the  average  yield  et  wheat  in  France  it  is  not  ponible 
to  form  a  conclusion  on  which  entire  reli&nce  may  be  placed. 
Until  a  very  large  district  can  be  taken,  and  the  crops  and 
land  actually  measured,  no  oertunty  can  be  attained ;  and 
then  of  course  it  must  vary  much  in  different  climates,  or 
expositions  in  different  seasons,  aad  undra  different  modes  of 
cultura  At  present  it  is  altogether  matter  of  conjecture,  and 
it  would  be  difficult  to  £nd  two  men  of  independent  judgment 
who  would  agree  in  the  case.  The  average  yield  in  England 
I  have  heard  stated  by  men  of  political  standing,  claiming  to 
be  well  informed  on  the  subject,  at  not  more  ihan  fifteen 
bushels  per  acre.  An.  eminent  agiicultnral  writer  placed  it 
at  eighteen  bushels  some  yean  sinoe  ;  men  of  sanguine  tem- 
perament rate  it  at  over  thirty  bushels.  These  evidently  are 
wholly  conjectural  estimates.  In  France  it  is  stated  in  the 
best  districts  to  average  twenty-two  bushels.  This  rests  i^mb 
similar  authority.  It  would  be  of  immense  importance  to 
any  government  to  know  the  exact  {voduct  grown  in  aoy 
county  or  district,  or  in  the  whdo  country ;  and  this  migbt 
be  obtained  by  compelling,  on  the  part  of  the  owner  or  culti- 
vator, an  actual  return  of  his  crop  ;  but  it  is  of  litUe  use  to 
found  Bu^  returns  on  estimates  purely  ooi^eotural.  There  is 
another  point  in  respect  to  this  cultivation  which  tike  agri- 
cultural societies  might  obtain,  and  which  would  be  of  great 
importance ;  that  is,  first,  the  smallest  yield  ordinarily 
obtamed,  and,  next,  the  laj^est  yieJd  actually  obtained,  with 
a  detailed  history  of  the  culture  in  each  case ;  the  causes  <^ 
the  inferiority  in  the  former,  and  of  the  superiority  in  the 
latter,  as  far  as  they  can  be  ascertained.  Reluctant  as  most 
men  are  to  state  them,  yet,  as  much  benefit  may  be  derived 
from  a  knowledge  of  the  causes  of  failure  as  of  success ;  and 
in  the  latter  case,  every  one  must  see  the  importance  of 
knowing  what  can  be  done,  that  every  stimulus  may  be  given 
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to  an  eihulatioD  which  in  agriculture  is  always  wholesome, 
and  a£7«at  iiiatnmieiit  of  auccesa.  In  £nglaod,  fifty  bushels 
per  acre  were  reported  to  me,  on  the  best  authority,  aa  the 
yield  upon  a  large  farm  in  a  vary  &vourable  eeason.  Uore 
than  eighty  bushels  have  been  reported,  opon  what  is  deemed 
ample  teetimony,  to  the  Royal  Society  of  England,  as  the 
product  of  a  single  acre '.  In  Frajice  I  have  had,  upon  tha 
beet  aTUhority,  reports  of  forty  bushels,  forty-four  bushels, 
and  seventy-two  bushels.  It  is  beyond  all  doubt  that  the 
crops  in  England  have,  within  a  few  yean,  considerably 
inca'eased ;  and,  by  the  offioal  returns  in  France,  where  mudi 
pains  have  been  t^en  to  render  them  aceorato,  it  appears 
that  wil^in  eighty  years,  while  the  poptUatioa  has  increased 
in  the  proportion  of  twecty-one  to  thirty-Uiree  millions,  the 
production  of  wheat  has  more  than  doubled  ;  which  shows  an 
improvement  in  the  comforts  of  the  people.  It  is  ^rther 
stated,  upon  good  authority,  that  the  jKoduct  of  an  acre  of 
land  is  ordinarily  double  what  it  was  three-fourths  of  a 
century  ago ;  fHluch  shows  a  most  gratifying  improvement 
in  the  agriculture  of  the  kingdom.  It  is  an  instructive 
hat,  that  the  product  of  wheat  in  Fraooe  has  increased 
sixty-diree  per  cent  since  the  close  of  Napoleon's  wars — a 
&ct  ^ich  shovra,  in  a  most  striking  manner,  the  interruption 
which  war  brings  into  tike  useful  arts  of  life,  and  the  priva- 
tions and  wretchedness  whic^  are  sore  to  ftdlow  in  its  train. 

There  have  been  in  France,  as  evexy  where  else,  discugsions 
as  to  the  origin  of  wheat,  many  persons  maintaining  t^at  it 
is  an  in&rior  jdant  in  its  natural  stato,  and  that  its  present 
condition  is  lite  result  of  artificial  cultivation.     The  speoala- 


'  It  is  klmoat  nnpaamble  to  get  mj  euet  nrtim  from  an  Engliah  tenmt- 
fatmar  of  bio  jaoimda,  iar  tin  leaaon  that  ha  will  gne  no  occtKou  to  hia  land, 
lord  to  raise  hia  rent.  In  eooDtries  where  the  amount  produced  is  a  aubjeet  of 
such  great  iinpoituice,  and  where  the  population  is  pressing  so  hard  upon  the 
svp^7,  m  Boovmie  MtMm  of  the  Tcarly  pradnot  dieuld  be  indnced  by  some 
pecuniary  encoungement,  or  otherwise  made  compnlsory. 
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tion  will  do  neither  harm  nor  good.  There  is  little  reason 
for  the  supposition ;  and  it  seems  eztraordinaiy  that  similar 
changes  are  never  witnessed  at  the  present  day.  It  is 
certain  that  the  wheat  cultivated  at  the  present  time  does 
not  differ  from  that  found  in  the  pTramids  of  Egypt. 

There  are  nearly  thirty  different  kinds  of  wheat  cultivated 
in  France,  including  both  autumn  and  spring  varieties.  In 
respect  to  this  distinction,  there  is  little  doubt  that,  by 
a  carefiil  selection  of  the  eariiest  ripe,  after  a  time,  the 
autumn  may  be  converted  into  a  spring  wheat ;  and  the 
spring  wheat  being  repeatedly  sown  in  the  autumn,  would 
presently  lose  its  properties  of  early  ripening.  It  would  be 
imprudent  to  prescribe  any  particular  species  for  universal 
or  for  general  use,  as  the  different  kinds  are  adapted  to 
different  localities,  some  being  much  earlier  than  others,  and 
therefore,  though  yielding  a  less  product,  ripening  before  the 
droughts  of  summer,  and  escaping,  in  some  degree,  the 
dangers  of  blight ;  and  others  being  more  susceptible  to 
injury  from  frost  The  white  wheat  of  Flanders  is  a  highly 
esteemed  variety ;  and  is  said  to  be  the  same  as  a  wheat 
known  in  England  by  the  names  of  the  Inilipse  wheat,  the 
Wellington,  and  the  Talavera.  It  is  highly  productive  and 
beautiful,  and  is  particularly  suited  to  lands  of  the  richest 
quality.  The  white  wheat  of  Provence  is  pronounced  the 
most  excellent  variety  for  the  quality  of  its  grain ;  its  straw 
is  very  tender,  and  therefore  liable  to  be  lodged ;  and  it  is 
too  delicate  for  a  cold  climate.  The  Lammas  wheat  is  of  an 
excellent  quality ;  early  in  its  ripening ;  it  sheds  its  gnun 
easily  in  the  field ;  it  therefore  requires  to  be  cut  early.  It 
is  very  susceptible  to  injury  from  cold.  These  are  all  vrinter 
wheats  ;  but  what  is  called  a  spring  wheat  in  Europe  is  a 
wheat  which  should  be  sown  in  February  ;  whereas,  in  the 
United  States,  that  only  is  called  a  spring  wheat  which  may 
be  sown,  with  a  surety  of  its  ripening,  in  any  part  of  Karch 
or  April 
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The  Tuscan  wheat,  used  in  the  manufactnre  of  the  cele- 
brated and  beanti^  Leg'hom  bonnets,  is  a  spring  wheat,  with 
veiy  short  heads,  and  produces  little  grain.  The  Victoria 
wheat,  of  a  good  quality,  and  brought  to  France  from  Columbia 
in  South  Ametica,  and  represented  as  ripening  in  sixty  days, 
was  not  found,  in  France,  in  advance  of  the  common  wheats 
of  the  country.  I  imported,  some  years  since,  a  wheat  from 
Spain,  highly  commended  for  its  rapid  growth  and  eu'ly 
maturity,  but  in  these  respects  it  showed  no  superiority  over 
the  kinds  ordinarily  cultivated  in  the  countiy. 

We  are  already,  in  the  United  States,  in  poeses^on  of 
many  beautiful  kinds  of  wheat  I  can  only  add,  if  we  could 
import  a  few  of  the  French  bakers  to  instruct  us  in  the 
useful  and  important  art  of  making  bread,  it  might  prove  a 
signal  advantage.  I  believe  no  where  is  so  good  bread  to  be 
found  as  in  ("ranoe ;  and  this,  not .  in  the  cities  only,  bat 
throughout  the  country ;  even  at  the  meanest  village  tavern 
you  will  ordinarily  find  bread  of  the  best  quality. 

The  Egyptian  wheat,  which  I  have  seen  growing  several 
times  in  the  United  States,  and  which  is  known  by  its  pro- 
ducing several  heads  upon  the  same  stalk,  is  highly  produc- 
tive on  rich  land.  Its  flour,  hoVever,  is  not  highly  esteemed. 
It  does  not  well  bear  the  cold.  It  is  liable  to  degenerate, 
and  to  produce,  at  last,  only  one  head. 

A  large  portion  of  the  soil  of  France  is  un&vourable  to 
wheat,  from  its  excessive  diyness.  Though,  beyond  doubt,  a 
soil  partially  calcareous  is  favourable  to  wheat,  yet  this 
quality  in  excess  is  unfavourable.  The  soil  for  wheat  cannot 
be  too  good,  though  it  would  seem  as  though  there  were 
exceptions  to  this  remark  in  some  of  the  rich  alluvions  of 
the  West ;  but  it  may  be  made  too  rich  by  manure,  and 
especially  by  manure  applied  in  too  green  a  state.  It  is  in 
general  die  custom  to  apply  the  manuro  to  the  previous  crop, 
though  in  many  cases,  and  especially  where  liquid  manure  is 
attainable,  it  is  applied  immediately  before  the  sowing  of  the 
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crop.  Thia  vax  particol&rly  the  oaee  in  the  instance  whioli  I 
have  gireo,  of  Beyenty-two  bushels  being  produced  to  an  acre. 

A  naked  fallow  is  sometimes  r^orted  to  in  Franco,  espe- 
cially where  the  land  abounds  in  weeds,  and  more  partioulariy 
the  squitch'grass ',  which  peculiarly  infests  the  old  lands  in 
Europe.  The  quantity  sometimes  collected  finm  land,  in 
what  are  called  eren  good  farming  distriets,  is  surprisingly 
great,  and  would  lead  one  to  infer,  in  some  cases,  that  it  was 
the  principal  crop  grown. 

As  to  the  crop  which  ia  deemed  best  to  precede  wheat,  I 
shall  give  the  opinions  of  the  best  formers  in  one  of  the  best 
cultivated  districts  in  France.  Where  tobacco  has  grown, 
wheat  succeeds  to  great  advantage.  The  cultivation  for 
tobacco  is  clean  and  careful,  and  the  numuring  abundant. 
Wheat  follows  hemp  with  equal  success,  because  the  cnltiva* 
tion  of  hemp  is  equally  clean  with  that  of  tobacco,  and  it  is 
even  more  strongly  manured ;  but  the  straw  of  wheat  which 
follows  hemp  is  not  so  abundant  as  after  tobacco.  Wheat 
after  cabbage  yields  less  straw  than  after  some  other  crops, 
but  more  grain '.  Beans  are  by  some  &rmers  r^arded  aa  a 
crop  propitious  to  wheat,  but  not  so  &vourable  as  those  crops 
to  which  I  have  referred ;  and  by  others  it  is  hetiered  to 
produce  less  grain,  and  that  of  an  inferior  quality.  After 
Indian  com  the  wheat  gives  a  good  grain,  but  an  inferior 
amount  of  straw  ;  but  in  aame  localities  it  is  represented  as 
giving  an  equally  good  product  in  grain  and  straw.  Afler 
luceme,  wheat  is  cultivated  to  great  advantage ;  iha  Inceine 
strikes  a  deep  tap-root,  which  greatly  enrichee  the  ground 
when  it  is  turned  in.  Wheat  sncoeeds  well  after  clover,  if 
the  clover  is  good  ;  if  the  clover  is  poor,  the  crop  of  wheat  is 
likely  to  be  inferior,  which  ia  in  other  words  only  saying,  if 

'  TVttiMsii  np««i. 

■  "  It  is  oaleulktad  tlut  ISO  dieBTee  of  wheat  grown  ftftar  albb■go^  will 
give  more  groin  Uuu)  160  slietTes  grown  BAer  tobMOo." — Sohem,  **  Coltara 
D'AInra." 
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the  land  is  rich,  the  crop  will  be  good ;  if  in  poor  condition, 
the  result  will  corretipond.  Potatoee  are  generally  condemned 
aa  a  crop  to  precede  wheat.  In  parts  of  France  where  wheat 
is  grown  erery  Beoond  year,  potatoe§  are  irequently  the 
intermediate  crop ;  and  then  the  wheat,  as  well  as  the 
potatoes,  are  manured.  Aller  turnips,  wheat  ie  stated  to  he 
richer  in  straw  than  in  grain.  The  rotation  differs  in  many 
places,  sometimes  wheat  occurring  every  other  year,  and 
sometimes  only  twice  in  six  years. 

I  cannot  look  upon  these  various  statements  with  all  the 
confidence  which  some  persons  place  in  thenu  A  presomp- 
tion  is  always  in  &Tour  of  the  general  and  long  continued 
practice  of  any  country ;  yet  it  is  £ar  &om  being  an  in&llible 
test  of  what  is  good  or  best,  because  it  is  by  no  meanB  certain 
to  be  the  result  of  experiments  earefuHy  made,  and  as  care- 
fiiBy  noted.  Two  or  three  great  points,  however,  seem  to  be 
fiilly  settled ;  thai  the  land  for  wheat  cannot  be  too  deeply 
cultivated,  nor  too  thoroughly  manured,  in  the  crop  of  the 
preceding  year ;  and  that  it  cannotbe  too  thoronghly cleaned. 
Ur.  Coke  of  England,  afterwards  Lord  L^cester,  offered  a 
lar^  reward  to  any  person  who  would  disoover  a  single  weed 
among  his  crops,  after  their  usual  cleaning.  The  wheat 
plant  sends  out  descending,  as  well  as  lateral  roots.  After 
land  has  been  thus  well  prepared,  it  is  not  deemed  best  to 
plough  more  than  two  or  three  inches  for  the  sowing  of 
wheat.  By  many  persons,  in  climates  where  the  frost  heaves 
the  land  deeply,  it  is  deemed  best  to  cover  the  seed  of 
autumn-sowD  wheat  by  the  plough.  Where  the  land  has 
been  ploughed  in  the  antnmn,  it  is  advised  only  to  harrow 
the  land  in  the  spring,  and  harrow  in  tiie  seed  upon  land 
thus  prepared,  and  press  it  closely  with  a  roller.  Land  is 
frequently  after  being  sown  trodden  by  men,  but  better  by 
sheep :  a  practice  to  which  I  have  referred  in  my  remarks 
upon  English  husbandry. 

In  England,  certainly  by  all  the  best  fiumers,  wheat  is 
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Bown  in  drills  with  a  machiae.  These  mftchinea  are  in 
general,  like  many  of  the  ftgricultural  implementB  of  England, 
where  they  admit  of  being  ao,  heavy,  complicated,  and  ex- 
pensive ;  but-  they  do  their  work  in  an  admirable  manner; 
and  many  of  them  are  contrived  so  as  to  sow  the  manure, 
when  in  a  state  of  powder,  at  the  same  time  as  the  seed. 
Many  of  the  French  farmers  sow  their  wheat  in  drills,  and 
by  a  machine,  but  not  of  a  very  improved  character.  In 
Switzerland  I  found  drill  machines,  invented  and  made  in 
the  country,  not  expensive,  which  certainly  performed  their 
work  well.  Experiments  have  been  made  in  France  of 
planting  wheat  in  hills,  six  inches  or  more  apart,  by  a  hoe ; 
making  the  hole,  and  dropping  several  seeds  in  the  hill,  as 
Indian  com  is  often  planted  in  the  United  States.  There 
must  be  obviously  a  gteat  saving  of  seed  by  this  mode ;  and 
the  result  has  been  pronounced  successful ;  but  I  have  not 
been  able  to  get  &11  information.  It  was  said  to  be  by  this 
mode  that  a  crop  of  seventy-two  bushels  to  the  acre  was 
produced.  The  crop,  while  growing,  was  manured  with 
liquid  manure,  and  was  kept  thoroughly  dean.  This  re- 
sembles somewhat  the  mode  of  planting  by  a  dibble  in 
England.  Such. a  mode  would,  at  first  sight,  be  strongly 
objected  to  in  the  United  States,  because  of  the  labour 
which  it  would  require.  There  is  often  a  difficulty  in  the 
United  States  of  procuring  labour  for  any  consideration ;  but 
other  things  being  equal,  a  wise  farmer  would  not  ask  umply, 
what  the  labour  would  coat,  but  whether  the  result  would 
compensate  the  labour. 

The  quantity  of  seed  sown  to  an  acre  is  ordinarily  two 
buahela,  more  frequently  less  than  more.  The  quantity 
depends  somewhat  upon  the  nature  of  the  soil,  a  larger 
quantity  being  sown  upon  inferior  than  upon  good  soils. 
Somewhat  depends  hkewise  upon  the  time  of  sowing.  If 
sown  early  in  September,  the  plants  have  a  longer  time  to 
grow,  and  tiller  more  abundantly  than  if  sowed  later.     Early 
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in  September  is  the  time  ordinarily  recommended  for  sowing 
wheat,  where  the  previous  crop  can  be  got  off  and  the  ground 
be  made  ready.  In  aituationa  where  the  winter  is  severe, 
late  sowing  is  strongly  recommended,  80  that  the  wheat  may 
nmke  little  or  no  progreBS  before  the  early  spring.  In  this 
way  the  crop  is  secured  from  the  lojury  of  the  frost,  which, 
when  it  destroys  the  young  lateral  roots,  is  extremely  un- 
fnvourable  if  not  destructive  to  the  crop.  The  wheat  crop 
does  not  suffer  &om  the  severity  of  the  cold  where  it  is 
uninterrupted,  but  from  alternate  freezings  and  thawings. 
When  the  ground  is  expanded  by  the  frost,  the  small  roots 
of  the  young  plants  are  broken  and  mutilated,  and  the  plants 
being  often  thrown  out  of  the  ground  perish. 

The  diseases  common  to  wheat  in  the  United  States  are 
equally  common  in  Europe,  the  smut,  the  rust,  and  the  mildew. 
A  remedy  or  rather  preventive  of  the  first,  in  almost  all  cases 
Buccessfiil,  is  well  known  in  the  United  States, — ^the  washing 
wheat  in  biine,  and  sprinkling  it  with  lime.  Probably,  the  only 
advantage  of  the  brine  over  siinple  water  is,  that  its  adhesiTe 
nature  makes  the,  lime  stick  to  the  seed.  A  solution  of 
green  copperas  is  equally  effectual ;  and  sometimes  arsenic 
is  used.  The  last  is  objectionable,  from  the  duiger  of  having 
the  subetance  about  the  premises.  The  wheat  may  be  pre- 
pared two  or  three  days  before  sowing,  but  it  must  not  be 
allowed  to  become  heated.  If  laid  in  a  heap  upon  the  floor, 
it  should  be  occasionally  stirred. 

The  rust  and  the  mildew  seem  mainly  due  to  atmospheric 
causes.  When  the  wheat  is  particularly  forced  by  alternate 
sunshine  and  ntin,  attended  with  extreme  heat,  when  every 
species  of  vegetation  is  urged  to  the  top  of  its  speed,  and 
especially  where  the  land  itself  is  veiy  rich  and  the  air 
stagnant  or  confined,  it  seems  as  if  more  sap  were  forced 
into  the  plant  than  it  could  dispose  of,  the  vessels  burst,  and 
the  plant  in  truth  dies  of  repletion.  My  own  experience  and 
observation  seem  Ailly  to  confirm  this  theory.    The  blight 

VOL.  IL  37 
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of  mildew  u  a  difierent  ftffeotion.  The  causes  are  not  well 
ftscerUined,  and  the  preveatires  equally  undetennined.  A 
diBtinguished  German  dergTman  or  pastor,  and  I  may  be 
allowed  to  add  in  passing,  that  to  noprofeasion  has  agriculture 
been  more  indebted  for  its  improvements,  after  long  and 
careful  observation  is  of  opinion,  that  three  causes  may 
produce  it ;  the  state  of  the  fttmo^here,  when  the  plant  is 
in  a  particular  stage  of  its  growth  ;  an  unfortunate  choice  of 
the  time  of  sowing ;  or  the  particular  condition  of  the  soiL 
He  has  found  that,  in  the  same  neighbouihood,  the  wheat  in 
some  fields  has  been  badly  affected,  while  in  others  it  has 
escaped  the  mildew.  This  circnnutance  seems  opposed  to  the 
atmospheric  theory  ;  yet  in  the  same  countiy,  the  state  of  the 
atmosphere  may  be  different  in  different  positions  and  aspects 
of  the  field.  Every  one  roost  have  experienced  this  in  passing 
along  a  public  road  in  an  evening ;  without  a  thermometer 
we  become  sensible  in  different  places  to  great  variations 
of  temperature.  With  lu  in  lHew  England  late-sown  peas 
seldom  escape  the  mildew,  or  what  is  called  the  blue  mould, 
whidi  has  seemed  to  me  attributable  to  the  heat  of  our 
aittumnal  mid-day  sun,  followed  by  the  chilliness  of  our 
autumnal  evenings  and  their  abundant  dews.  The  sune 
theot7  may  account  for  the  &cts  which  be  mentions  in 
r^ard  to  sowing.  He  has  sown  wheat  in  September,  whidi 
has  suffered  slightly  from  mildew  ;  in  October,  in  the  same 
year,  which  has  suffered  severely ;  in  November,  which  has 
entirely  escaped.  The  cinmmstanoes  in  these  cases  are  not 
all  given.  It  is,  therefore,  difficult  to  make  up  a  judgment ; 
but  one  would  infer  that  the  late-sown  wheat  was  carried 
beyond  the  susceptible  season.  The  influence  -vidck  the 
condition  of  the  soil  may  have  upon  the  health  of  the  pbnt 
in  this  matter,  or  how  far  it  may  be  affected  by  the  manure 
employed,  are  points  not  determined.  In  one  district  in 
Alsace  it  is  said  the  farmers  find  their  wheat  liable  to  suffer 
from  mildew,  when  it  follows  clover  which  has  been  highly 
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manured ;  but  the  manure  customarily  used  in  thia  case  is 
the  muiare  of  hogs,  to  which  some  are  dispoBed  to  attribute 
this  result  Nothing  seems  more  uncertain,  or  rather  more  - 
imperfectly  defined  than  a^iicultural  &ctB,  excqtting  it  be 
agricultural  thetnies.  In  order  safelj  to  deduce  a  valuable 
or  practical  truth  irom  laets,  the  &ct«  must  be  accnrately  and 
exactly  determined  and  obserred;  but  &w  men  have  this 
patience  of  ohBervation.  All  the  cisoumstattcee  under  which 
they  occur,  likewise,  should  be  known  and  oonsideced.  Few 
mea  have  the  capacity  to  discover  and  oomprehend  them ; 
and,  in  many  eases,  it  must  be  ccAfeseed  that,  in  our  present 
state  of  knowledge,  they  are  with  difficulty  asoeoiained.  This 
disorder  ia  cleariy  not  pn^gated  as  smut  is ;  and  liming  the 
seed  has  no  effect  in  preventing  it.  This  fiuraer  is  of  the 
opinion  that  it  does  not  depend  upon  the  manure  employed ; 
at  the  same  time  he  is  in  &vour  of  turning  in  a  crop  <^ 
clover  as  muiure  for  wheat,  rather  than  to  apply  animal 
manure.  Some  persons  confound  the  diseases  of  rust  and 
mildew.  The  result  is  much  the  same,  but  tite  appearances 
are  different ;  the  crop  being  in  both  cases  nearly  ruined. 
In  the  case  of  rust,  the  wheat  becomes  suddenly  attacked  and 
the  Btalks  covered  with  lit^ally  a  red  rust,  the  grain  ceases 
to  fill,  and  becomes  shrivelled.  In  the  case  of  mildew,  the 
plants  become  covered  with  a  whitish  mould,  and  the  stalks 
themselves  become  discoloured  in  various  places,  and  turn 
black,  as  in  a  limb  where  mortification  has  taken  place. 

I  have  obtained  no  inibrmation  as  to  what  is  ctdled  in  the 
United  States  the  Hessian  fiy,  from  the  ^gs  having  been 
supposed  to  have  been  brought  to  the  United  States  by  the 
Hessian  soldiers,  who  were  the  mercenaries  of  the  British 
government  in  the  American  revolution.  I  cannot  learn  that 
it  is  known  here.  The  grasshoppers,  or,  as  they  are  here 
called,  the  locusts,  become  destructive  to  a  wheat  crop,  when 
the  grass  fails  in  the  fields.  The  grain-worm,  of  which  I 
have  given  an  account  in  my  State  Reports,  and  in  other 
37* 
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paUioatioDS,  does  not  appear  to  be  known  on  the  Continent, 
though  they  hare  heretofore  suffered  from  it  in  England  '■ 
Such  Bcourgea  seem  often  temponuy  or  periodical 

I  have  spoken  of  the  quantity  and  the  preparation  of  tiie 
seed.  It  is  said  by  some  that  shrunken  seed,  or  seed  im- 
perfectly ripened,  will  germinate  and  seme  for  another  crop 
ae  well  as  that  which  is  perfectly  sound.  I  believe  it  may  be 
considered  as  an  eetablished  axiom,  that  perfect  seed  i> 
always  to  be  preferred  to  that  which  has  any  defect  Is 
many  provinces  new  wheat  la  always  preferred  for  sowing ; 
but  many  experienced  fanners  advise  to  sow  wheat  which  is 
a  yeu-  old,  as  a  security  against  smut ;  ibr  though  the  crop 
may  have  been  smutty,  fixtm  which  the  seed  in  such  case  is 
taken,  the  smutted  ears  are  said,  in  the  course  of  the  year,  to 
lose  their  germinating  power,  and  do  not  communicate  the 
disease  to  those  grains  with  which  they  come  in  contact.  A 
farmer,  however,  can  hardly  excuse  himself  for  ne^ecttng  to 
take  the  prescribed  precautions  against  smut  in  the  prepara- 
tion of  the  seed,  which  have  been  usually  found  effectual ; 
and  it  is  obvious  that  if  old  seed  is  used  in  preference  to  new, 
a  lai^er  quantity  is  required  to  guard  agfunst  the  failure  of 
such  as  have  become  effete.  In  some  provinces,  they  deem 
it  necessary  to  change  their  seed  once  in  two  or  three  years. 
But  the  reason  given  by  some  persons  for  this  practice  is,  that 
the  cultivation  in  these  departments  is  slovenly  and  ne^- 


'  I  belisTe  there  is  ui  efleetoal  remedy  agsingt  tbis  deatmcUre  inaect,  niulcr 
whose  isTBgeB  I  bmie  known  the  moat  pramising  crops  completely  niilted.  TIm 
.  fly,  froni  whose  egg  this  insect  or  worm  is  geueimlad,  kppean  first  at  tha  tlma 
when  the  wheat  is  in  flower.  If  »t  Ihtt  time  the  growing  etop  Es  slightly 
sprinkled  with  newly  slaked  lime  aown  hroad-caat  otof  it,  it  will  commanly 
asve  the  crop.  It  will  either  prevent  the  fly  depositing  his  egg,  or  hy  its 
OMKtJcity  it  will  destroy  it.  The  mode  is  of  no  importsnce  compared  with  the 
result.  The  dtatruction  of  the  orop  is  not  evident  until  the  time  for  harvaet ; 
snd  then,  thongh  tlie  extenuJ  sppesranoe  may  be  perfect,  there  will  b«  fbosd 
in  the  gninjor  kernel  m  smtll  yellow  wi«m  or  maggot  wluch  hsa  eomplelely 
destroyed  it. 
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gent,  and  so  the  wheat  degenerates.  I  think  experiments 
have  fiilly  demonfitrated  as  applicahle  to  all  plants,  that 
where  the  cultivation  is  good,  and  the  kind  itself-  good,  we 
have  only  carefully  to  select  from  year  to  year  the  very  best 
for  seed,  and  there  will  be*  found  no  necessity  for  changing 
the  seed ;  and  the  crop  itself  will  be  likely  continually  to  im- 
prove In  some  cases,  and  especially  where  the  cold  is  severe, 
and  the  winds  are  strong,  it  is  advised  to  plough  in  the  seed* 
wheat  to  the  depth  of  about  three  inches.  The  beat  culti- 
vators advise  this  always,  especially  where  the  lands  are 
light ;  hut  it  is  a  slovenly  mode,  as  practised  by  some,  to  sow 
it  upon  the  stubble  of  a  preceding  crop,  and  merely  harrow  it 
in.  If  nothing  else,  the  benefit  arising  from  the  decayed 
stubble  or  the  clover,  when  turned  under  as  manure,  is  thus 
almost  wholly  lost  Wheat  which  is  to  be  sown  on  a  clover 
stubble '  is  advised  to  be  sown  two  or  three  weeks  earlier 
than  that  which  is  sown  after  tobacco  or  hemp,  that  it  may 
gain  strength  ;  and  it  is  the  custom  where  wheat  is  sown 
after  tobacco,  to  spread  the  stalks  of  the  tobacco  crop  upon 
the  field,  where  they  remain  imtil  the  spring,  when  they  are 
removed,  I  do  not  know  the  advantage  of  this,  imless  as  a 
protection  against  the  cold. 

Nothing  is  more  prejudicial  to  the  success  of  a  wheat  crop, 
than  excess  of  wet ;  either  stagnant  on  the  surface,  or  in  the 
soiL  I  have  as  yet  met  with  no  cases  of  underdraining  or 
■ubsoiling  in  France,  but  the  value  pf  this  immense  improve- 
ment will  presently  be  understood.  Where  the  soil  is  clayey 
and  ^et,  wheat  is  sowed  in  beds  or  stitches,  and  the  drains 


'  Wbett  mumred  by  tmmtng  In  a  Kreen  vegeUble  crop,  ii  mppuaed  to  hftve 
leM  Btrmglb,  and  !■  tharefois  more  ttpt  to  become  lodged,  thui  thti  grown 
after  »  erop  wbleh  hu  been  mMiarad  with  rfeb  uiimal  mannn.  The  occufon 
of  tbe  atalk  ol  whutt  being  tender,  and  the  wheM  thenfere  more  liable  to  fall, 
i*  laid  to  be  owing  to  a  deficienejr  ot  nlci  in  the  soil.  Bat  there  are  few  eaili 
where  this  defldency  exiite.  I  giTe  theae  opinions  M  oplnioii  Rating  upon 
leapeetable  anthori^,  bnt  without  Tonohing  for  tfaem. 
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between  them  kept  clear.  Ezperimente  have  been  made  in 
Bome  parte  of  France  for  the  irrigation  of  wheat,  and  with 
success,  where  a  porous  soil  or  a  suffit^ent  drainage  imm&- 
diatel^  carried  off  the  water ;  bat  of  course  it  operated  most 
iiguriouslj  where  the  soil  or  the  surface  retained  too  much 
wot. 

'  The  cultivation  of  spring  wheat,  unless  the  land  is  pre- 
pared in  the  autumn,  is  liable  to  manj  objections.  The 
spring  season  is  crowded  with  labours  which  must  then  be 
accomplished  or  not  at  all.  Land  ploughed  in  the  autumn, 
which  is,  from  its  position  or  the  nature  of  the  soil,  liable  to 
retain  the  water  of  winter,  is  difficult  to  be  worked  even  hj 
the  harrow  in  tiie  spring,  and  in  an  unhealthy  oondition  for 
being  sowed.  Spring  wheat,  though  making  an  equally  good 
flour,  and  for  some  purposes  more  esteemed  than  any  other, 
seldom  yields  so  abundant  a  crop  as  autumn-sown  wheat. 

In  some  instances,  wheat  is  carefully  weeded  and  cleaned 
in  the  spring ;  but  this,  in  examples  under  my  obBervation, 
has  not  been  executed  by  a  machine,  nor  very  perfectly  done. 
Nothing  can  be  more  beauti^  than  the  oultivation,  io  some 
parts  of  England  and  Scotland,  where  wheat  is  sown  in  per- 
fectly straight  lines  by  a  machine,  and  then  car^ully  cleaned 
by  a  horse-hoe.  Tboi^h  I  have  seen  good  crops  of  wheat  in 
France,  the  cultivation  in  numerous  cases  was  far  from 
being  clean.  When  the  eariy-sown  wheat  is  far  advanced  in 
the  spring,  it  is  sometimes  mowed  ;  but  this  practice  is  not 
approved.  It  is  sometimes  fed  down  by  sheep,  and  with 
great  advantage ;  but  it  is  advised  not  to  put  homed  tattle 
upon  it.  This  feeding  of  the  wheat  should  be  done,  however, 
only  when  the  crop  is  veiy  luxuriant,  and  before  If  ay. 

The  wheat  is  sometimes  manured  in  the  spring  on  the 
surface,  where  liquid  manure  is  easily  obtained.  Ashes, 
wood  ashes,  either  crude  or  leeched  ashes,  are  applied  to 
wheat  with  the  greatest  benefit.  This  is  done  in  the  spring 
when  the  wheat  is  harrowed.     The  harrowing  of  wheat  in  the 
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Bpring,  when  it  is  a  few  inches  in  height,  is  practised  and 
strongly  commended  by  the  best  farmers.  I  have  full  confi- 
dence from  experience  in  its  utility.  In  England,  where  the 
wheat  is  cleaned  and  cultirated  by  a  horse-hoe  or  scarifier, 
this  is  an  effectual  substitute ;  but  where  wheat  is  not 
cleaned  by  a  machine,  or  where  it  is  sown  broad-oast,  the 
'iH'acticfl  of  harrowing  it  with  an  iron-tooth  harrow  of  con- 
siderable weight,  and  that  two  or  three  times,  is  strongly 
commended.  This  practice  is  aaid  to  have  been  suggested 
by  accident  to  a  common  iarmer,  who,  having  sown  clover 
upon  his  wheat  in  the  spring,  was  afraid  that  in  some  oases 
the  seed  would  not  take,  and  ventured  to  harrow  it  in.  He 
found  to  hia  surprise  that  the  wheat  which  he  had  harrowed 
was  much  superior  in  the  end  to  that  which  the  harrow  had 
not  passed  over.  It  is  a  general  practice  in  some  of  the 
districts  of  France,  to  bow  clover  in  the  spring  upon  the 
wheat.  This  is  a  well-known  practice  in  parts  of  Now  Eng- 
land, where  it  is  sown  upon  the  snow ;  and,  I  am  sorry  to 
add,  sown  in  many  cases  in  the  chaff  from  the  bam-floor, 
when,  of  course,  a  variety  of  weeds  and  worthless  plants  are 
sown  with  it  The  dung  of  domestic  birds,  pigeons,  or  barn- 
door fowls,  where  it  can  be  obttuned,  is  sown  with  much 
advantage  upon  the  growing  wheat  in  the  spring. 

Where  spring  wheat  is  sown  upon  laud  ploughed  in  the 
automn,  which  has  not  suffered  from  wetness,  it  is  not 
necessary  to  replough  it,  but  to  put  the  seed  in  simply  with 
a  harrow  and  a  roller.  It  has  seemed  to  me  that  the 
European.  &rmers  sometimes  labour  their  lands  too  much, 
as  in  turning  in  a  clover  or  stubble  crop  or  a  grass  sward, 
they  take  pains  to  break  the  sward,  and  bring  all  the 
vegetable  matter  to  the  surfitce,  to  be  burnt  in  some  cases,  or 
to  be  dried  and  exhaled  in  others,  instead  of  leaving  it  to  its 
natural  decay  under  the  soil,  and  its  conversion  into  food  for 
the  growing  crop.  They  are  hardly  aware  of  the  amount  of 
this  v^etable  matter,  as  demonstrated  by  an  eminent  farmer 
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ID  New  England,  and  a  &rmer  who  would  be  eminent  vaj 
where,  who  found,  hy  actual  meaauremeut  and  calculation, 
that  the  v^^etahle  matter  in  a  common  closely-fed,  field, 
or  meadow,  weighing  the  roots  as  well  as  the  tops,  amounted 
in  an  acre  to  full  thirteen  tons '. 

The  nunures  applied  to  wheat  are  a  matter  of  great  im- 
portance. Different  wheats,  or  wheats  grown  in  different 
localities,  di&r  very  much  in  their  nutritious  properties,  or 
in  the  quantity  of  good  hread  which  can  be  ohtained  from 
ihem.  The  Taluahle  and  nutritious  qualities  of  wheat  are 
supposed  to  depend  on  the  proportionate  quantity  of  gluten 
and  alhumen  which  it  contains.  This  is  ascribed  by  many 
persons  to  the  nature  of  the  soil  in  which  it  has  grown,  and 
to  the  kind  of  manure  which  has  been  applied  to  it.  This 
theory  is  altogether  probable,  and  perbf^  sufficiently  estab- 
lished to  induce  ub  to  act  in  reference  to  it ;  and,  therefore, 
to  apply  manures  which  are  likely  to  contribute  to  the  grow- 
ing plant  the  elements  required.  But  many  other  things 
may  come  into  operation,  such  especially  as  the  climate  and 
temperature,  and  other  influences  which  are  as  yet  imper- 
fectly understood  by  us.  The  quantity  of  flour  yielded  by 
different  wheats  varies  considerably,  as  the  nullers  weD 
understand  A  distinguished  French  chemist,  in  examining 
21  different  kinds  of  wheat,  found  that  the  average  yield 
in  flour  was  as  79  of  farinaceous  matter  to  100  pounds  of 
crude  grain.  But  this  flour  differed  very  much  in  its  consti- 
tuents in  different  kinds  of  grain  In  actual  nutritious 
matter,  the  difference  in  different  wheats  was  found  to  be  as 
fourteen  to  twenty-one.  These  were  wheats  grown  in  di^r* 
ent  countries,  and  different  latitudes.  If  this  difference 
depended  wholly  upon  climate,  it  would  of  course  be  entirely 
beyond  our  control 

In  wine  countries,  it  is  known  that  in  different  localities 

■  Hr.  Pbmiiej',  of 
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the  same  species  of  grape  produces  a  viae  of  an  altogether 
difierent  quality  and  value  irom  what  it  does  in  others. 
The  kind  of  grape,  the  mode  of  culture,  the  degree  of  ripe- 
ness, the  mode  of  making  the  wine,  the  age  of  the  wine,  and, 
doubtless  in  many  cases,  Torions  artificial  processes,  affect  to 
a  degree  the  quality  of  the  wine  produced ;  but,  beyond  all 
this,  there  is  something  in  the  locality  which  is  believed  to 
determine  its  character.  The  celebrated  wine,  known  as 
Conatantia,  is  the  product  of  a  very  limited  territory  at  the 
Cape  of  Good  Hope.  In  passing  up  the  Rhine,  there  was 
pointed  out  to  me  the  estate  of  Prince  Hettemich,  where 
the  celebrated  Johannisberg  wine  is  prodiiced ;  and  it  is 
produced  no  where  else ;  and  from  this  circumstance  its 
production  is  a  source  of  immense  profit.  These  facts  seem 
to  demonstrate  the  truth  of  the  reply  made  always  to  my 
inquiries  in  relation  to  the  subject,  that  there  is  something 
aa  yet  unascertained,  some  peculiarity  in  the  climate,  aspect, 
or  soU,  from  which  the  product  derived  its  characteristic 
properties.  The  same  or  similar  circumstances  may  operate 
upon  the  quality  of  wheat ;  and  it  is  obvious,  as  fiir  as  they 
are  strictly  local,  dependent  upon  the  climate  and  aepect, 
or  upon  any  peculiarities  of  the  soil  which  do  not  exist  any 
where  else,  or  upon  any  causes  as  yet  unascerttuned,  they 
are  beyond  our  reach. 

But  that  the  qualities  of  the  wheat  grown  depend  to  a 
considerable  degree  upon  the  kind  of  manure  employed,  there 
can  be  no  doubt.  Some  ezperimeiits  in  reference  to  this 
matter,  made  by  a  German  farmer,  may  be  interesting  to  my 
readers. 

Wheats  manured  as  imdemeath  produoed  as  below : — 


1.  With  human  urine    .     .     . 

.    SS-1    . 

atmnn, 
.     393 

i.     „    oxen's  blood      .    .    . 

.    31-2    . 

.     41-3 

i.     „    haman  excrements    . 

.    38-1    . 

.     «■! 

h.     „    dung  of  sheep  .    .    . 

.    22-9    . 

.     42-8 
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Gluten. 

EtanA. 

5.  With  daDg  of  goats    .    . 

.     .     32-9     . 

.     «2'i 

6.     „         „       horses  .    . 

.    .    13-7    . 

.    61-6 

.     .     122    . 

.    63-2 

8.     „         „       cows    .    . 

.     .     120     . 

.    £2-3 

9.  Soil  not  manured  .     .     . 

.     .       9-2    . 

,    66-7 

I  am  unable  to  aaj  liow  far  these  experiments  are  to  be 
depended  on ;  and  bow  &r  tbey  have  been  confirmed  bj 
other  experiments  made  with  the  same  intention.  Two 
things  are  quite  remarkable  in  respect  to  them  ;  the  one  is 
the  different  qualities  of  grain  grown  with  manures  of  the 
greatest  efficacy,  and  that  grown  without  any  manure  being  a 
difference  of  nine  and  thirty-five ;  and  the  comparatively  low 
result  of  pigeon's  dung,  which  is  generally  rated  very  highly, 
and  supposed  to  take  its  place  with  guano.  The  manner  in 
which  the  animals  whose  manure  was  used  for  these  experi- 
ments were  fed,  Is  a  circumstance  whidi  may  have  materially 
affected  the  results :  for  the  qualities  of  the  manure  of  the 
same  animals,  under  different  courses  of  feeding,  may  be 
expected  to  be  composed  <Sf  different  elements,  and  so  to  give 
different  results ;  so  complicated  necessarily  are  all  experi- 
ments of  thia  kind. 

The  fanners  in  France  are  behind  no  others  in  what  may 
be  called,  tedtnlcally,  agricultural  science ;  and  some  of  those 
eminent  men,  who  are  sometimes  called  &imers  of  the  closet, 
have  gone  into  the  most  exact  and  mtnnte  mathematical 
calculations  oa  to  the  actual  amount  of  certain  mineral 
elements,  wHich  are  supposed  essential  to  the  growth  of  the 
crop,  or  of  any  particular,  crop ;  and  next,  as  to  the  amount 
of  these  mineral  substances,  which  any  particular  crop 
carries  off  in  the  straw,  and  in  the  grain.  They  then  pro- 
ceed to  determine  the  exact  amount  of  these  substances, 
which  must  be  restored  to  the  soil  in  order  to  keep  up  its 

*  Cunn  D'Agrieultnte,  pw  Qa^aiin. 


byGoogIc 


CHOPS.  - 161 

fertility.  The  first  point  is  determined  by  analysing  witli 
great  chemical  exactness  a  portion  of  the  soil ;  the  second, 
hy  analysing  a  portion  of  the  crop,  of  the  straw,  fmd  Uie 
grain ;  and  these  premises  being  obtained,  the  third  is  of 
course  matter  of  plain,  inference.  These  calculations  are 
carious  and  ingMiious,  and  if  Tegetation  or  the  growth  of 
pluits  were  as  simple  an  afhir,  and  as  veil  and  as  easily 
understood  as  many  pretend  that  it  is,  these  facts  would 
have  a  most  direct  and  immediately  practical  hearing.  One 
of  the  most  oninent  of  these  calculators,  however,  himself 
admits  that  the  application  of  these  &cts,  or  rather  the  rules 
deduced  &om  them,  is  an  operation  difficult,  delicate,  and 
which  only  the  most  skilful  persons  can  undertake  *.  ' 

In  the  present  very  imperfect  state  of  our  knowledge  of 
Tegetation,  I  am  &ee  to  expresa  my  conviction,  that  they  will 
answer  no  other  purpose  than  that  of  mere  ciuiosity  and 
amusement.  In  the  analysis  of  a  soil,  for  example,  if  we 
suppose  that  a  cubic  foot  is  taken,  this  may  be  a  vety  in- 
adequate representative  of  other  parts  of  the  field.  If  the 
soil  is  taken  from  the  surface,  or  that  part  of  the  soil  which 
is  cultivated,  yet  there  Is  the  soil  under  this,  into  which  the 
roots  of  the  plant  may  extend  themselves,  and  which  may 
contain  elements  of  which  we  are  not  apprised.  In  the 
chemical  analysis  of  a  soil,  it  is  known,  likewise,  that  much 
of  the  active  portion,  all  the  vegetable  portion,  is  dissipated 
by  heat,  and  no  accoimt  is  obtained  of  it  but  by  the  loss  in 
we%ht.  The  analysis  of  a  soil,  likewise,  though  it  may  give 
all  its  component  parts,  is  sure  to  destroy  their  combination, 
and  disturb  the  relations  which  they  held  to  each  other. 
There  is  another  great  omission  in  this  case.  Notwithstand- 
ing all  the  analyses  which  have  been  given  of  soils  and 
products,  where  the  amount  of  mineral  elements  removed  have 
been  most  particularly  determined,  yet  I  have  met  with  no 

I  Oup&rin's  Couiu  of  Agricnllora,  toL  IU.  p.  406. 
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instance  of  the  analysia  of  a  soil  immediately  after  the 
removal  of  the  crop ;  bj  which,  on  compaiiBOQ  with  its 
condition  at  the  time  of  sowing,  the  actual  loss  could  be 
detected.  This  is  a  great  desideratum,  which  we  may  hope 
win  presently  be  supplied. 

A  gre^t  many  exact  calculations  hare  been  made  in 
reference  to  the  weight  of  straw  compared  with  the  weight 
of  grain,  and  the  weight  of  stubble,  when  wheat  is  reaped 
with  a  sickle,  compared  with  the  whole  woght  of  grain  and 
straw.  These  results  must,  in  different  cases,  be  so  affected  by 
the  seasons  and  soil,  by  the  amount  of  crop,  by  the  time  whi<^ 
the  plant  has  had  to  mature  itself  in,  by  the  height  at  which 
the  gram  is  cut,  and  by  the  condition  of  the  straw  when  diy, 
that  it  would  be  difficult  to  draw  any  practical  rule  from  them. 
In  ten  different  experiments  made  in  reference  to  this  point, 
which  have  been  shown  me,  no  two  agree. 

In  respect  to  the  manures  proper  for  wheat,  I  shall  say 
something  in  another  place.  Every  one  seems  to  acknow- 
ledge the  value  of  potassium,  the  principle  which  is  found  in 
common  wood  ashes.  This  accords  with  the  result  of  my 
own  experience  and  observation ;  for  when  called  upon,  in 
the  way  of  my  official  duty,  to  examine  the  modee  of  culti- 
vation  and  maniuing,  in  no  less  than  thirty-six  hundred 
experiments  in  the  culture  of  wheat,  I  found  that  wherever 
ashes  were  used  upon  the  field,  their  efficacy  was  emphatically 
commended.  The  chemical  analysis  of  wheat,  taking  stmw 
aud  grain  together,  gives  only  a  small  proportion  of  this 
principlo  in  the  whole  mass,  such  as  2  parts  in  300 ;  bnt 
thiB  seems  evidently  indiqMnsable.  Whether  it  is  absolutely 
necessary  in  a  certain  proportion,  as  food  of  the  plant,  or 
whether  it  operates  in  preparing  other  matters  in  the  soil  to 
become  food  for  it,  I  shall  not  presume  even  to  give  an 
opinion.  I  must  submit  to  minds  qualified  by  the  high 
atttunments  of  science,  to  follow  out  inquiries  so  subtle,  and 
at  the  same  time  so  curious. 
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I  have  occntned  the  attention  of  my  readers  a  long  time 
on  the  subject  of  the  culture  of  wheat,  because  of  its  immense 
importance.  In  the  United  States  we  cannot  be  said  as  yet 
to  have  known  want ;  but  in  the  yean  1812  and  1S16  there 
was,  throughout  the  whole  of  New  England,  an  almost  entire 
failure  of  the  crop  of  Indian  com  ;  and  it  was  not  until  such 
experience  came  upon  us  that  many  persons  were  fully  sensible 
how  much  and  how  essentially  this  product  entered  into  our 
daily  wants.  The  wheat  crop  has  become  infinitely  more  im- 
portant, for,  with  the  exception  of  the  slave  states,  I  do  not 
know  a  district  of  the  coantty  where  it  does  not  form  by  far 
the  principal  food  of  the  population.  But  one  has  need  to 
have  lived  in  Europe  through  a  &mine  to  know  the  immense 
importance  of  any  great  and  general  artiide  of  subsistence ; 
(uid  the  sufTering  among  the  mass  of  the  community,  which 
follows  even  its  scarcity,  still  more  the  miseries  and  horrors 
which  its  total  loss  brings  upon  them.  It  is  a  &ct  which,  as 
long  as  human  memoiy  endures,  will  stand  out  in  bold  relief 
on  the  darkest  pages  of  history,  that,  in  the  years  1846  and 
1847,  in  a  country  not  so  lai^e  as  New  England,  by  the 
blight  of  a  single  crop,  not  less  than  116,000  of  human  beings 
actually  perished  by  the  awfiil  death  of  starvation,  not 
to  add  the  thousands,  I  may  add  safely  the  hundreds  of 
thousands,  who  were  swept  away  by  diseases  engendered  by 
unwholesome  or  insufficient  food ;  and  not  to  recur  to  the 
awfol  sufferings  of  the  thousands  and  thousands  who  had 
strength  enough  to  struggle  through  this  trial,  and  in  the 
midst  of  this  dreadful  shipwreck  were  just  able  to  reach  the 
shore 

With  a  rapidly  increasing  population  in  all  parts  of  the 
civilized  world,  the  production  of  bread  is  obviously  the  first 
object  to  be  sought  after,  alike  l^  the  statesnum  and  the 
peasant.  I  scarcely  dare  give  the  calculation  of  the  immense 
amount  which  would  be  realized  in  any  great  country,  by  the 
single  saving  of  a  bushel  to  an  acre,  in  the  quantity  of  seed 
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ordinarily  sown '.  The  same  remit  would  follow  if  an  addi- 
tional buabel  could  be  produced  in  the  annual  average  yidd 
of  the  wheat  crop^  Even  this  simple  result  would  be  an 
ample  compensation  for  all  the  laboun  uid  expenses. of 
all  the  agricaltural  societiea  now  existing  in  the  world,  and 
the  praniums  bj  which,  in  any  conntiy,  the  Govemment 
have  aimed  to  enlighten  and  stimulate  production.  I  have 
not  a  doubt  that,  under  an  improved  culture,  not  only  may 
there  be  such  an  increase  as  to  deftny  all  addititmal  expenses, 
but  to  add  an  average  increase  of  five  bushels  to  an  acre:  It 
is  impossible  to  exaggerate  the  advantages  which  would 
result  from  such  an  improvement 

In  looking  back  upon  what  I  have  written  on  the  culture 
of  wheat,  it  may  not  be  without  advantage  to  rereit  to  some 
prominent  points. 

The  soil  in  which  wheat  is  grown  to  most  advant^e  is  a 
deep  almninouB  soil,  but  not  so  clayey  as  to  prevent  its 
being  thoroughly  cultivated.  It  reqriires,  therefore,  a  good 
mixture  of  calcareous  or  siliceous  matter.  A  soil  of  excessive 
lightness  or  looseness  is  not  fovourable  to  wheat,  and  a  hard 
and  impermeable  soil  equally  uncongeniaL 

The  soil  cannot  be  too  deeply  cultivated  for  wheat  Ti»e 
roots  of  the  wheat  plant  descend  perpendicularly,  and  spread 


<  Th»  umnkl  Miwant  of  aead  br  whrnt  ■own  in  Fruwa  ii  calunatMl  al 
32,491,978  bDBh«l>. 

If  we  eoald  luppoM  t,  third  of  thil  Mired,  tha 

miiig  wouM  Mnoant  to 10,BSS;>W  iMUbab  per  Jtar. 

Sappoee  ui  uiDiu]  increiH  of  the  crop*  of  fits 

bnaheli  per  >nre,  Lhia  would  give  an  in- 

CTMU  of  prodaction  uf M,3ig,790  buahels. 

Add  this,  under  improTed  enHi*mlion,  to  tha 

unount  of  eeed    Mved,   and    die  result 

would  be .    6S,183,7M  boihek. 

I  belisTe,  under  ao  improred  agriealtDTe,  thii  ia  qnile  pnetiahle.  Whu 
economical  object  could  be  mora  wortbj'  of  tbe  GoTemment  of  a  ooontrj  than, 
by  erei^  meant  wittiiii  ita  rekch,  to  enoonrage  inch  prodncdou  I 
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themselTes  laterally  and  broadly  in  searcb  of  food.  It  would 
be  a  mistake  to  plough  too  deeply  for  wbeat  at  the  time  of 
ita  being  sown  ;  and  it  is  always  useful  to  roll  or  tread  the 
soil  after  it  is  sown  ;  bat  it  is  desirable  that  it  should  find  a 
deep  mellow  bed  below ;  and  this  is  the  case  when  it  suo- 
eeeds  such  plants  as  madder  or  tobacco,  or  especially  where 
the  soil  has  been  deeply  and  thoroughly  trenched. 

Wetness  is  peculiarly  unfriendly  to  wheat.  Sur&ce  water, 
that  remuna  long  npon  the  land;  or  wetness,  which  stagnates 
and  remains  long  in  the  soil,  are  highly  prejudicial  to  wheat. 
This  gives  the  great  value  to  the  Deansten  system  of  draining 
and  subsoil-ploughing.  The  water  which  &lls  in  such  case 
soaks  immediately  into  the  ground  and  is  carried  off.  Where 
there  is  no  subsoil-ploughing,  and  where  the  soil  is  of  a 
retentive  nature,  the  laying  up  the  soil  in  narrow,  slightly 
roimded  beds  or  stitches,  so  that  the  water  may  pass  off  at 
<mce  by  the  intervals,  is  highly  important. 

Wheat  land  cannot  be  too  clean,  or  be  kept  too  clean  from 
weeds ;  and  for  this  reason  it  should  follow  a  crop  which  has 
been  kept  thoroughly  weeded.  The  small  kinds  of  clover 
may  be  advantageously  sown  with  or  upon  wheat  in  the 
spring.  This  will  not  impede  the  growth  of  the  wheat ;  it 
in  some  meamre  serves  to  keep  down  weeds  ;  it  protects  the 
groond,  in  hot  climates,  from  the  great  power  of  the  sun,  after 
the  wheat  has  been  cut ;  it  furnishes  some  food  for  stock, 
after  the  wheat  has  been  harvested ;  and  it  enriches  the  land 
greatly,  when  it  ix>me8  to  be  ploughed  in. 

Wheat  ahould  be  sown  in  drills  four  to  six  inches  apart, 
or  better  dibbled,  or  sown  in  hills,  which  is  not  an  ezcesstve 
labour,  where  it  is  done  by  skilful  Mid  experienced  bands.  In 
any  event,  whether  sown  broad-cast  or  in  drills,  it  sboold  be 
cultivated,  and  the  gro\ud  carefully  stirred  by  the  harrow 
or  the  scarifier. 

Early  sowing  is  strongly  recommended  in  warm  climates, 
so  that  the  crop  may  come  off  before  the  extreme  heats  of 


byGoogIc 


466  EDBOPSAN   AaaiODITUBB. 

summer ;  bat  it  is  advised,  Id  cold  climateSj  to  bow  wheat 
quite  late,  th&t  it  ma;  not  make  any,  or  but  alight  progress, 
BO  aa  to  be  exposed  to  tbe  severe  frosts  of  winter,  but  be 
read;  to  show  itself  with  the  earliest  spring.  The  climate  of 
Great  Britain  is  deemed  peculiarly  favourable  to  wheat,  be- 
cause of  its  equable  temperature,  and  its  humidity.  The 
plant  grows  a  longer  time,  and  ia  longer  in  maturing  itself. 
The  harvest  in  England  and  Scotland  comes  off  ordinarily  a 
month  later  than  in  the  United  States,  where  the  extreme 
heat  of  summer  often  readers  the  plant  prematurely  ripe. 
The  wetness  of  the  climate  in  the  former,  however,  makes 
the  harvest  more  precarious. 

Of  manures  for  wheat,  it  is  ordinarily  best  that  they  should 
be  given  with  the  preceding  crop.  Green,  or  coarse  manures 
from  the  stables,  applied  directly  to  wheat,  are  univerBally 
deemed  objectiouable.  Tbe  effects  of  lime  on  the  soil  may 
be  considered  as  threefold ;  first,  in  dividing  a  tenacious  soil, 
and  rendering  it  friable ;  second,  in  preparing  the  vegetable 
matter  in  the  soil  for  the  nutrition  of  the  plant ;  and,  in  the 
third  place,  some  portion  of  it  may  be  taken  up  with  advan- 
tage by  the  plant  itself  The  principle  of  potassium  in  the 
soil,  in  the  form  of  common  wood^aBhes  or  otherwise,  seems 
always  highly  beneficial,  and  almost  indispensable.  Liquid 
manure,  urine  diluted  with  water,  is  sometimes  applied  to 
the  growing  crop  with  great  advantage  I  have  known  also 
the  water  in  which  flax  has  been  rotted  applied  with  remark- 
able success. 

The  harvesting  of  wheat  should  take  place  rather  early 
than  late ;  that  is,  while  there  is  a  d^^ee  of  greenness  about 
it,  rather  than  to  wait  until  it  becomes  perfectly  diy,  as  in 
such  case  much  will  be  lost  in  shelling  out.  In  the  former 
case,  it  becomes  ripe  in  the  shock ;  sad  it  seems  well  esta- 
blished that,  when  cut  early,  it  makes  better  bi«ad,  and 
more  is  obtained  &om  the  same  quantity  of  flour. 

These   are  the  great  axioms  which  I  have  gathered  in 
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respect  to  the  cultivation  of  wheat  on  the  European  conti- 
nent. The  importance  of  the  subject  will  be  a  sufficient 
apology  for  my  pursuing  it  at  this  length,  though  I  may  have 
added  little  to  the  knowledge  which  exists  in  my  own  coun- 
try ;  and  though,  in  many  parts  of  the  United  States,  as 
I  well  know,  the  practice  may  be  already  highly  improved. 
When  all  its  various  uses  are  considered,  the  ease  of  its  culti- 
vation, the  great  amount,  under  good  and  liberal  culture,  of 
its  production,  and  the  few  accidents  or  maladies  to  which 
the  crop  is  liable,  and  more  than  this,  the  amount  which  it 
returns  in  manure  to  the  land,  I  know  no  plant  or  crop  so 
valuable  as  that  of  Indian  com  (maize),  in  countries  where 
theclimateadmitsof  its  ripening;  but  wheat  has  the  univeTBal 
pre-eminence  in  public  estimation  ;  its  use  in  civilized  coun- 
tries is  daily  becoming  more  general,  and  is  taking  the  place 
of  all  coarser  grains ;  and,  in  a  commercial  view,  as  well  as 
an  article  of  subsistence  and  luxuiy,  it  will  continue  to  occupy 
the  highest  place  among  the  cereal  grains. 

2.  Spelt. — There  is  cultivated  in  parts  of  Fruice  and  in 
Flanders,  an  inferior  kind  of  wheat,  called  spelt  (in  French 
i^eautre'),  which  mainly  differs  &om  other  wheat  in  that  it 
retains  the  husk  on  the  grain,  until  separated  by  a  machine. 
It  is  in  many  places  used  for  bread ;  and  in  nutritive  matter, 
1m  far  as  chemical  examination  goes,  it  bears  a  proportion  to 
wheat  of  thirty-nine  to  fifty.  It  is  said  to  exhaust  the  soil 
much  less  than  wheat,  but  this  point  is  controverted  by  high 
authority.  It  will  yield  well  on  a  poor  soil,  and  for  this  it  is 
often  chosen ;  but  it  will  aSbrd,  also,  an  ample  compensation 
for  good  treatment.  The  straw  is  stiffer  than  that  of  wheat, 
and  though  harder,  is  preferred  bj  cattle.  It  will  bear  to  be 
cropped  once  or  twice  in  its  early  growth  for  green  forage, 
and  is  deemed  excellent  for  this  purpose.    It  endures  the 

■  TVOiOKM  qwffa. 
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drought  like  r^e,  and  will  grow  well  upon  lands  which  are  too 
light  and  dry  for  wheat.  The  differenoe  between  the  wright 
of  the  grain  of  spelt  with  its  huak  on,  compared  with  wheat, 
ia  aa  forty-two  to  seventy-Bix  ;  and  the  ordiaar7  difference 
in  prioe  ia  aa  teventj-two  to  one  hundred,  allowing  for  the 
extra  expense  in  hulling  and  grinding.  Under  very  good 
oultivation  it  is  stated  to  yield  about  thirty  huahela  to  the 
acre,  with  the  hull,  or  in  the  husk. 

Of  this  gTMn  there  are  two  kinds  ordinarily  oultiyated,  the 
red  and  the  whits.  Some  of  each  land  are  bewded,  and 
tome  without  beard ;  and  there  is  a  spring  an!l  an  autumn 
variety,  although,  by  careful  selection  of  the  eariieet  ripe,  the 
autumnal  is  without  difficulty  converted  into  the  spring 
variety.  It  ia  laid,  likewise,  that  under  a  negligent  culture^ 
the  beardless  will  heoome  bearded,  and  that  under  a  good 
culture  and  a  rich  soil,  the  bearded  will  lose  its  awns.  The 
red  variety  is  preferred,  as  moi«  hardy,  and  Buffering  less  from 
wet  or  cold,  as  giving  a  stronger  and  more  abundant  straw, 
b^ng  leas  subject  to  disease,  aud  producing  a  better  flour. 

The  quantity  of  seed  required  to  an  acre  is  double  of  that 
for  wheat,  because  it  is  wwn  in  the  husk.  A  crop  of  hemp 
is  Bometitnet  taken  from  the  land  ;  if  this  is  got  off  eariy, 
turnips  are  then  sown,  and  after  the  turnips,  spelt  If  the 
crop  of  potatoes  aM  kept  alean,  spelt  is  sometimes  sown  aftOT 
them ;  in  whidi  ease  the  land  is  not  ploughed,  but  simply 
dragged  or  scarifled,  and  the  apdt  merely  hamwed  in.  If 
it  is  deemed  necessary  to  manure  the  land  in  such  case,  the 
manure  is  spread  on  the  potato  ground,  the  seed  then  sown, 
andboth  thoroughly  harrowed  in. 

With  the  husks  adhering  to  the  grain,  spelt  ia  said  to 
furnish  a  substantial  and  ezc^e&t  provender  for  horsea. 
The  straw  being  very  strong,  it  is  much  sought  after  for 
the  manufacture  of  hats.  It  is  not  a  saleable  gnun  in  the 
markets,  because  wheat  is  generally  preferred,  and  because 
the  millers  ol^ect  to  the  grinding  of  it 
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I  have  heard  of  a  crop  of  niDet^-four  bushels  to  the  aore, 
but  I  lack  faith  in  results  so  extraordinar}'.  In  comparing 
this  with  wheat,  it  is  to  be  remembered  that  this  was  mea- 
sured in  the  huek. 

The  proportions  of  spelt  in  the  straw,  without  taking  any 
account  of  the  stubble,  are  given  as  follows  :— 

Grain-clean 4638 

Husks 16-05 

Straw 36-43 

Loss       214 

100-00 
And  100  parts  of  the  grun  in  the  husk  give  as  folIowB : — 

Grain-clean 72-96 

Husks 23-67 

Loss 3-S7 

These  results  can  be  considered  only  as  approxintatioDS  to 
exactness,  as  they  must  be  affected  by  a  variety  of  circum- 
stancea 

There  is  a  smaller  and  inferior  kind  of  spelt ',  which  is 
only  cultivated  where  it  is  thought  too  poor  even  for  rye  or 
oats,  but  which  yields  very  little.  The  flour  of  this  grain  is 
excellent  for  some  domestic  purposes,  and  it  is  thought  to 
pay  the  little  care  and  labour  which  it  receives. 

3,  Rtb. — Rye  is  veiy  extensively  cultivated  in  Europe — 
in  Great  Britain  to  a  smatl  extent ;  on  the  Continent,  and 
especially  in  the  northern  portions,  it  forms  a  principal  part 
of  the  bread  of  the  people.  In  Germany,  in  Belgium,  in  the 
cold  and  mountainous  districts  of  France,  and  in  Russia,  it  is 
their  main  dependence.     To  the  Flemish  it  has  been  a  great 


byGoogIc 


470  BEBOPEAN   AOBICCLTimB. 

lonroe  of  wealth  tbrough  their  diBtilleriea,  not  only  in  the 
liqaor  extracted  from  it,  but  in  the  number  of  awine  and 
cattle  supported  and  fatted  in  these  distilleries,  and  the 
abundance  of  manure  in  this  way  produced.  There  is  a 
debtor  side  to  this  amount  in  the  Pandora's  box  of  evils, 
which  such  a  product  always  opens  upon  the  community,  in 
the  crimes,  and  misery,  and  degradation,  of  which  it  is  the 
fruitful  source  ;  but  I  shall  leave  this,  as  somewhat  foreign 
from  my  subject,  to  the  sober  calculation  of  my  readers '. 

The  bread  from  rye  is  not  deemed  so  nutritious  as  that 
from  wheat,  but  it  is  healthy  and  good ;  and  a  distinguished 
Q«rman  maintains  that  it  has  a  sovereign  efficacy  for  persons 
whose  nervous  organization  is  exhausted  or  deranged  by 
sedentary  pursuits  or  intense  application  to  study. 

Rye  succeeds  even  on  a  light  and  dry  s8il.  A  clayey,  or 
wet,  or  calcareous  soil  is  not  congenial  to  it.  It  grows  well 
even  upon  a  sandy  soil,  where  scarcely  any  other  grain  will 
succeed.  There  is  no  grain  cultivated  which  yields  so  large  an 
amount  of  straw  ;  and  this  renders  it  valuable  for  litter  and 
for  the  means  of  further  enriching  the  soil.  The  straw  is  valu- 
able for  many  other  purposes  ;  and  particularly  for  thatching 
both  houses  and  stacks  of  grain.  In  franco,  vast  amounts  are 
used  in  protecting  their  wine,  when  it  is  transported  from 
one  place  to  another,  from  the  sun,  and  in  covering  other 
merchandise  on  its  way  to  market.     It  is   said  that  four 

■  The  dUtilleriea  in  Holland,  under  the  iniposto  of  the  GorcEnuDCDt,  and  tba 
heavy  dutien  upon  the  introductiini  of  tlieir  prodnee  into  France,  have  been 
almoBt  entiFely  deatroyed. 

Each  of  these  diatilleriea  m  the  oourae  of  a  year  fatted  1 80  bead  of  cattle. 
Tba  amount  of  grain  eoDBomed  at  each  of  them  waa  eetimated  at  S7fttW 
bnaheli.  These  eatabliahmsnta,  beaidea  the  powerful  aUmulua  which  the;  gave 
to  cultivation,  in  the  marliet  which  they  afforded  for  the  graiD  prodDced,  ftar- 
niahed  lillewiee  the  moat  abundant  auppliea  of  tlie  richest  manure. 

Iliera  was  thia  advantage  also  ariung  from  tliem,  that  in  case  of  scarcity  or 
famine,  the  immenie  supplies  of  grain  which  they  always  had  on  hand,  wen 
diverted  from  the  manuractore  of  gin  to  the  supply  of  bread  for  Uie  peopW 
This  was  giving  the  loaf  instead  of  the  scorpion. 
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crops  of  rye  do  not  exhaust  the  soil  so  much  as  three  of 
wheat ;  and,  indeed,  it  has  come  within  my  own  experience 
in  the  United  Statea,  that  where  rye  has  been  cultivated  for 
a  considerable  term  of  years  euccessively  on  the  same  land, 
and  early  clover  has  been  sown  upon  it  in  the  spring,  and 
ploughed  in  with  the  stubble  in  the  autumn  at  the  time  of 
sowing  for  the  next  crop,  the  land,  without  any  other  applica- 
tion, has  been  in  a  course  of  gradual  improvement,  and  the 
yield  of  rye  continually  increased.  This  is  a  common  prac- 
tice among  the  best  Flemish  farmers,  and  highly  approved. 

Of  the  rye  cultivated,  there  is  the  winter  and  the  spring 
rye,  which  differ  from  each  other  only  in  the  time  of  sowing, 
excepting  that  the  tye  sowed  in  the  autumn  is  more  pro- 
ductive than  that  sowed  in  the  spring,  having  a  longer  time 
to  grow  in.  The  tye,  which  I  have  described  in  another 
place  as  the  St  Johu's-day  rye,  and  which  has  been  recently 
introduced  into  England,  is  known  in  France  as  the  multi- 
caulis  or  many-stalked  rye.  It  is  sown  in  June,  and  will 
bear  cutting  two  or  three  times  for  green  forage,  and  yet 
yield  a  good  crop.  It  has  the  property  of  tillering  or  spread- 
ing  from  the  root  very  abundantly,  though  it  is  maintained 
by  some  &rmers  that  other  kinds  of  rye,  managed  in  the 
same  way,  would  show  the  same  properties  ;  and  the  multi- 
caulis  lye  sown  late  in  the  autumn  loses  this  property.  The 
grain  of  the  multicaulis  rye  is  not  so  saleable  in  the  market 
ae  other  rye,  from  its  small  size. 

The  general  cultivation  of  lye  is  so  well  understood,  that  I 
need  not  enlarge  upon  it.  The  best  farmers  advise  not  to 
apply  fresh  bam-manure  to  the  crop,  but  prefer  that  which  is 
decomposed,  or  that  it  should  follow  a  crop  which  has  been 
well  manured  and  cleaned.  It  does  not  succeed  well  on 
lands  subject  to  fogs,  and,  therefore,  they  cultivate  little  of 
it  directly  in  the  neighbourhood  of  the  Bhine.  The  straw  is 
abundant,  but  the  grain  does  not  fill  welL 

The  principal  disease  to  which  rye  ia  subject  ia  the  ergot. 
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in  whicli  the  Icemela  of  the  grain  become  swollen^  ftnd  fonn  » 
black  homy  subBtance,  well  known  amon^  medical  men  as 
a  poirerful  agent.  This  prevaili  much  more  in  some  yean 
than  in  othen  ;  and  when  care  is  not  taken  to  separate  it  from 
the  grain  before  it  is  ground,  which  can  be  done  by  careful 
winnowing  or  sifting,  it  is  productive  of  fatal  disease,  driving 
often  to  iasanity,  and  producing  mortification  in  the  limb«. 
The  spotted  fever,  a  spedea  of  plague  which  prevailed  in 
parts  of  New  England  with  such  a  melancholy  fatality  in 
I81S,  was  attributed  to  the  nse  of  this  diseased  grain.  In 
1816  it  was  fatal  in  some  parts  of  (Germany ;  and  it  is  said 
that  in  one  case,  where  the  soldiers  in  garrison  were  fed  upon 
bread  made  from  this  diseased  grain,  a  tenth  part  of  them 
died. 

The  subject  of  harrowing  rye  in  the  spring,  so  uigently 
recommended  in  the  cultivation  of  wheat,  is  a  point  con- 
tested  by  intelligrait  farmers,  some  strongly  recommending, 
others  as  atrongly  opposing  the  practice.  If  the  rye  is  &r 
advanced,  it  certainly  cannot  be  advisable ;  but  the  authority 
by  which  the  practice  is  enforced  is  so  high  and  practical, 
that  I  shoald  be  strongly  disposed  to  try  it,  where  the  con- 
dition of  the  lye  admitted  of  it  The  spring-rye  yields  a 
crop  inferior,  both  in  quantity  and  quality,  to  that  which  is 
sown  in  the  autumn.  I  have  spoken  of  the  mnlti-caulia  rye 
aa  a  valuable  forage  when  sown  in  June,  and  cut  green.  Its 
earliness  in  the  spring  would  give  it  a  value  in  the  United 
States,  but  later  in  the  season  we  have  a  substitute  in  Indian 
com,  altt^ether  superior. 

The  ordinary  weight  of  a  bushel  of  rye  ie  from  fifly-Sve  to 
fifty-seven  pounds,  and  the  proportton  (^  grain  to  the  straw 
and  chaff  is  as  100  to  392.  These  proportions,  however, 
must  be  obviously  affected  by  the  size  of  the  plant,  and  the 
height  at  which  it  is  cut.  The  culture  of  rye  has  seldom  had 
half  justice  done  to  it  The  colour  of  the  product  is,  I  believe 
mainly  dependent  upon  the  nature  of  tfae  soil  in  which  it  is 
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growQ.  (Dieie  U  a  pr^udica  against  tho  blsok  bread  made 
in  IDIU17  parts  of  the  couatiy ;  but  the  wlute  rye  produces  a 
bread  scarcely  differing  m  appearance  from  wheat,  and  of 
great  sweetneas.  For  feeding  animals  it  is  of  much  value ; 
when  cooked,  one  pound  of  rye  is  rated  as  equal  to  three 
pounds  of  hay ;  and  I  have  a  friend  in  France,  who  would  be 
esteemed  as  one  of  the  beit  farmen  in  any  countiy,  who 
keeps  a  large  number  of  horses,  and  feeds  his  horses  upon 
rye-bread,  whenever  the  relative  prices  of  hay  and  rye  render 
it  eligible. 

4.  Bablbt. — Barley  is  not  lai^ly  cultivated  in  France,  as 
wine  forms  the  principal  drink  of  the  country.  The  use  of 
beer,  however,  is  said  to  bo  extending,  and  consequently  the 
cultivation  of  bariey. 

There  are  said  to  be  throe  kinds  of  barley,  in  reference  to 
the  season  of  sowing ;  winter  barley  sown  in  autumn,  spring 
barley,  which  is  advised  to  be  sown  as  early  aa  possible  on 
th«  opening  of  the  spring,  and  a  kind  whish  is  sown  still  later, 
under  the  name  of  summer  barley.  There  is  also  another 
division  into  aii-rowed  barley  and  two-rowed  barley,  and 
these  two  kinds  have  their  sub-rarieties.  There  is  a  kind 
called  the  celestial  barley,  to  which  the  husk  is  strongly 
attached ;  but  which,  when  threshed,  becomes  what  is  called 
a  naked  barley,  the  husk  falling  0%  and  the  grain  itself 
being  semi-transparent  It  is  a  good  bearer,  bat  ripens  late  ; 
and  in  general,  the  naked  barleys,  though  cultivated  for  soupa 
or  for  domestic  uses,  are  not  much  sought  after  in  the  maiv 
kets.  There  is  another  kind,  called  the  oofTee-barley,  which 
is  also  a  naked  barley,  the  grain  of  which  is  stated  to  be  as 
beavy  as  that  of  wheat,  but  the  straw  is  not  strong,  and  it  is 
liable  to  be  lodged.  It  is  threshed  with  difficulty,  and  it  is 
▼eiy  subject  to  smut. 

The  kindly  usually  cultivated  are  the  common  eii-rowed 
and  the  common-two  row^d  barley.      This  latter  grain  is 


byGoogIc 


474  STBOPBAM  AOBICUITUBK 

extr«m«ly  hardy,  and  was  found  cultivated  in  Lapland,  aa 
high  as  67°  20'  north.  The  winter  barl^  is  said  to  produce 
a  much  heavier  crop  than  the  spring-sown  ;  and  where  the 
spring  barley  is  sown,  it  is  advised  to  get  it  in  as  eaily  in 
March  as  possible.  The  quantity  of  seed  employed  is  one- 
third  more  than  that  of  wheat.  In  many  rotations  it  follows 
wheat ;  and  in  such  case  it  ia  strongly  uiged  to  turn  under 
the  stubble  as  soon  as  the  wheat  crop  is  removed.  The 
neglect  to  do  this  for  any  length  of  time  will  be  greatly  to 
the  disadvantage  of  the  succeeding  bariey  crop. 

The  soil  for  barley  cannot  be  too  rich  or  too  well  culti- 
vated ;  and  it  should  be  kept  as  clean  from  weeds  as  possible 
Ko  plant  is  more  rapid  in  its  vegetation ;  and,  therefore^  if 
manure  is  applied  to  it,  it  should  he  in  that  decomposed 
state  that  it  may  he  immediately  available  for  the  uses  of  the 
plant.  This,  of  course,  applies  more  to  spring  than  to  winter 
sown  barley,  which  baa  a  longer  time  to  grow  in.  The  soil 
for  barley  should  not  be  a  hard  soil,  or  one  apt  to  be  baked 
by  the  sun,  as  the  roots  of  the  plant  have  a  tendency  to 
spread  themselves,  and  therefore  demand  a  loose  and  &iahle 
soil.  Barley  is  often  taken  after  potatoes ;  and,  in  that  case, 
as  soon  as  the  potatoes  are  removed,  the  land  is  turned  over 
with  the  plough,  and  in  the  spring  it  is  again  lightly  ploughed, 
the  barley  sown,  and  covered  with  a  harrow.  Clover  is 
sometimes  sowed  at  the  same  time,  and  a  light  roller  passed 
over  it  For  barley  sowed  in  the  autumn,  it  is  not  objection- 
able that  the  land  should  be  moist ;  but  when  sown  in  the 
spring,  the  land  cannot  be  too  warm  and  dry.  If  the  land  is 
clayey  and  cold,  the  barley  is  not  sowed  so  early  as  is  other 
cases. 

The  Flemish  cultivation  of  this  crop  is  extremely  careful 
and  liberal ;  and  nowhere  are  better  crops  to  he  found.  The 
polders  in  Flanders  are  those  lands  which,  by  embankments, 
have  been  redeemed  from  the  sea,  or  from  the  floods  of  the 
rivers,  and  then  drained  by  cross  ditches.    These  lands,  being 
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the  alluvial  deposits  of  uncounted  years  or  centuries,  are  ex- 
tremely nch ;  and  large  crops  of  winter  barley  are  grown 
upon  them.  Crops  as  good,  however,  according  to  the  testi- 
mony of  a  distinguished  &Tmer,(are  grown  upon  lighter  lands, 
where  they  are  carefully  cultivated,  and  liberally  manured. 
The  brewers  prefer  the  barley  grown  upon  the  light  lands  to 
that  grown  upon  the  heavier  soile ;  they  find  the  Bkin  of  the 
grain  finer,  and  the  grain  itself  better  filled.  They  prefer, 
likewise,  the  winter  to  the  spring  barley,  because  it  weighs 
heavier.     It  gives,  likewise,  a  larger  product. 

In  the  neighbourhood  of  Glhent,  where  one  witnesses  the 
perfection  of  agriculture,  the  mode  of  cultivating  this  crop  is 
thus  in  the  main  detailed  by  an  experienced  agriculturist,  to 
whom  I  have  already  referred '. 

They  plough  the  land  twice ;  they  then  lay  it  in  beds  of 
about  five  feet  in  width  ;  they  then  go  upon  the  land  with  a 
cart  of  liquid  manure,  the  horse  walking  in  the  furrows,  aad 
a  good  deal  of  the  liquid  of  course  falling  in  the  furrows,  be- 
tween the  beds ;  they  then  level  the  land  with  a  harrow ; 
they  then  spread  upon  the  field  ten  or  twelve  two-horse  loads 
of  rotted  manure  to  the  acre,  and  sow  the  seed  upon-  the 
manure  ;  the  next  step  is  to  clean  out  the  furrows  between 
the  beds  with  a  spade,  spreading  the  soil  taken  out  upon  the 
seed,  and  at  the  same  time  covering  the  manure.  The  whole 
field  is  then  trodden  by  foot,  or  by  a  roller  drawn  by  men. 
The  object  of  this  is  to  retain  the  humidity  in  the  soil,  bo 
that  the  seed  may  come  up  the  better.  When  the  seed  is 
two  or  three  inches  high,  it  is  then  manured  a^ain,  with  a 
copious  dressing  of  liquid  manure,  so  that  the  field  is  in  a 
condition  to  bear  a  crop  of  potatoes  or  of  turnips  the  same 
year.  Where  the  liquid  manure  is  from  the  privies  of  the 
town,  it  is  necessary  to  dilute  it  with  water.  The  roots  of 
barley,  spreading  upon  the  sur&ce  rather  than  descending 

■  Von  AelbroMk't  Agricnltnie  of  Fludsn. 
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deeply,  it  is  not  necesiary  to  bury  that  or  the  nuuiure  deeply, 
^though  Then  barley  is  aown  in  the  autumn,  it  ia  gsnerally 
odviied  to  plough  it  in  with  a  light  furrow.  The  crops  in 
fiuoh  caaes  &re  very  large,  averaging  more  than  sixty  buehela 
to  the  acre.  The  general  cultivation  in  Flanders  is  moat 
remarkable  for  its  carefulness,  its  most  abondant  labour, 
and  its  liberal  roanuring,  I  do  not  know  where  I  should  go 
to  find  that  which  is  superior  to  it ;  and,  indeed,  it  would  be 
difficult  to  produce  its  equal  The  farmers  of  the  United 
States  would  be  startled  at  the  amount  of  manual  labour 
bestowed  upon  their  lands  by  the  Flemish.  A  redundant 
population  gives  them  the  means  of  doing  this  with  great 
advantage. 

It  is  well  estabUshed  that  bariey  may  succeed  wheat,  but 
wheat  does  not  well  follow  barley.  Turnips  are  often  taken 
after  barley,  and  a  crop  of  tye  after  the  turnips.  Beans, 
likewise,  follow  with  advantage  a  crop  of  barley. 

5.  Oatb. — Oats  can  hardly  be  said  to  be  largely  cultivated 
in  France.  They  are  grown  exclusively  for  the  use  of  horsee. 
This  however  is  more  in  the  north  than  in  the  south.  The 
stimulating  and  exciting  character  of  oats  as  feed  for  horses, 
renders  them  much  more  useful  in  a  cold  than  in  a  warm 
climate,  Oats  are  supposed  generally  to  be  adapted  to  almost 
all  soils  and  climates ;  but,  like  other  products,  they  repay  a 
careful  and  liberal  cultivation.  It  ia  pretended  by  some  pei> 
sons,  that  a  crop  of  oats  ameliorates  rather  than  exhausts 
the  soil  This  may  be  the  case  where  oats  are  grown  upon  a 
turfy  soil  newly  turned  up ;  that  ia  to  say,  it  may  be  the 
best  crop  by  which  to  reduce  auoh  a  soil  into  a  condition  for 
cultivation ;  but  that  it  otherwise  enriches  a  aoil  can  hardly 
be  believed.  It  is  the  opinion,  however,  of  many  fitrmers, 
that  sooner  than  any  other  crop.  It  avails  itself  of  the  nutri- 
tive parts  of  ihe  soil,  and  reduces  and  extracts  manure  from 
ligneous  matter  contained  in  the  soil,  and  that  it  will,  better 
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tbas  any  other  crop,  bear  the  applicatioD  of  coarse  maaure. 
I  give  these  opinions,  as  I  recrive  them,  from  good  authority. 

There  are  several  'rarieties  oultivated,  divided  bj  the 
French  into  white  and  black ;  by  the  Flemish,  into  white, 
yellow,  and  black.  The  white  oat  is  most  congenial  to  a  soil 
which  is  humid,  the  black  to  a  dry  soil.  The  black  oat  in 
oomparison  with  the  white  is  represented  as  worth  an  eighth 
more  for  use ;  that  is,  it  is  more  nutritive  in  the  same 
weight,  and  its  cultivation  less  exhausting  to  the  soil 

The  Hungarian  oat,  called  sometimes  the  Tartarian  oat, 
with  all  its  panicles  pendant  on  one  side,  is  here  found 
under  two  varieties,  the  white  and  the  black.  This  species 
weighs  heavier  than  the  white,  but  not  so  heavy  as  the 
common  black  oat.  It  gives  more  grain  and  more  straw 
than  the  common  white  oat,  but  it  requires  rich  and  strong 
Uuid. 

The  potato  oat  is  veiy  little  cultivated  in  France.  Indeed, 
it  can  only  succeed  under  a  ta,t  better  cultivation  than  is 
here  bestowed  upon  the  crop.  The  Siberian  oat  is  of  early 
maturity ;  the  grains  are  yellow  and  very  heavy,  but  the 
straw  hard  and  coarse.  The  growth  of  this  kind  is  so 
rapid,  that  it  is  said  to  have  been  cut  when  yoimg  for  a 
green  crop,  and  afterwards  yielded  a  good  gnun  crop. 

There  are  two  kinds  of  oats  cultivated  in  France,  known  as 
winter  and  spring  oats  ;  the  former  kind  being  sown  in  the 
autumn  ;  but  ibis  kind  is  only  safe  in  parts  of  the  coimtiy 
where  the  winters  are  mild,  as  oats  are  liable  to  be  destroyed 
by  severe  frosts. 

The  best  crops  in  Prance,  rating  thirty-three  pounds  to  a 
bushel,  give  about  forty-eight  bushels  to  the  acre,  but  a  great 
portion  of  the  crops  give  much  less ;  and  the  avenige  crop  is 
rated  at  about  ^xteen  bushels  per  acre,  which  indicates  very 
negligent  cultivation  ;~-ui  eminent  French  cultivator  calls  it 
detestable,  but  it  would  not  be  civil  in  a  stranger  to  use  so 
harsh  a  term. 
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The  value  of  oata,  compared  with  hay,  in  nutritive  matter, 
is  rated  at  100  to  175.  It  is  strongly  advised  "by  the  Frendt 
farmers  to  use  the  oats  vithout  threshing,  cutting  up  the 
grain  and  the  straw  together ;  and  hj  all  means,  to  harvest 
the  oata  at  so  early  a  season  that  they  may  not  shell  out 
upon  the  ground  ;  as  much  is  always  lost  in  this  way,  when 
they  are  suffered  to  become  perfectly  ripe  before  cutting.  The 
quantity  sown  to  an  acre  is  four  bushels. 

The  Flemish  farmets  obtain  very  large  crops  of  oats  where 
their  land  b  cultivated  with  a  spade,  or  otherwise  deeply 
cultivated.  With  them,  the  white  oat  weighs  heavier  by  the 
bushel,  but  the  yellow  oat  gives  the  lai^st  crop,  especially 
on  their  meadows.  They  cultivate  their  oats  upon  stitdies, 
of  a  width  greater  or  less  according  as  the  soil  is  wet  or  diy. 
They  say  that  oats  require  not  so  much  manure  as  barley  by 
one-third ;  but  they  prefer  manure  that  is  well-rotted,  that 
the  plant  may  be  forced  as  rapidly  as  possible.  When  the 
plant  is  a  fortnight  old,  they  apply  a  dressing  of  liquid 
manure.  Such  cultivation  is  evidently  expensive  and  labo- 
rious ;  but,  as  in  almost  all  other  cases,  extra  carefulness  ia 
compensated  by  extra  product.  Sometimes  the  liquid  ma- 
nuring is  repeated,  and  even  more  than  once.  In  planting, 
they  are  care^  not  to  bury  their  seed  too  deeply,  two  inches 
being  deemed  ample 

The  great  evil  to  which  the  crop  of  oats  is  subject,  is  the 
smut ;  but  for  this  as  yet  no  preventive  has  been  discovered. 
The  sowing  of  smutty  seed  is  sure  to  produce  it. 

6.  Ubsun,  or  lif  iiBiL. — The  French  have  a  custom  of  cul- 
tivating what  they  call  m^eil,  but  what  is  called  in  English, 
meslin ;  that  is,  a  mixture  of  wheat  and  tye.  The  proportions 
are  not  vety  exactly  determined.  If  the  land  is  more  Eavour- 
able  to  wheat  than  rye,  more  of  wheat  is  sown  in  the  mixture 
than  of  rye,  and  the  contrary.  It  yields  a  good  crop  when 
sown  after  wheat,  when  wheat  following  wheat  would  not  be 
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advisable  This  culture  is  &r  &om  being  universally  ap- 
proved in  France ;  but  some  eminent  &rmers  maintain  that 
tbe  crop  is  more  sure  tban  any  otber ;  that,  it  is  not  easily 
lodged,  and  tbat  neither  tbe  lye  nor  the  wheat  is  so  liable  to 
rust  or  mildew  aa  wheo  cultivated  alone-  It  sometimes  happens, 
likewise,  that  the  season  is  not  favourable  to  one  of  the  kinds 
of  grain,  when  the  otber  yields  a  crop.  It  follows  potatoes 
to  advantaga  It  is  generally  consumed  on  the  fsjm,  in 
preference  to  being  sent  to  market;  and  it  makes  a  healthy 
bread. 

7.  Haizb  1  IsDUS  Cobs. — Indian  corn  {Z«a  mays),  here 
often  called  Turkey  wheat,  for  what  reason  I  do  not  know,  is 
cultivated  to  a  considerable  extent  in  the  south,  south-west, 
and  south-east  of  France,  and  very  much  in  various  parts  of 
Italy.  In  the  richest  soils  in  Italy  it  presented  an  extra- 
ordinaiy  luxuriance,  but  nothing  could  be  more  slovenly  than 
the  cultivation  of  it,  wherever  I  saw  it. 

Tbe  largest  crops  of  which  I  could  obtain  information, 
were  eighty  bushels  to  an  acre  ;  but  the  ordinary  yield  was 
veiy  much  less  than  that,  and  indeed  was  quite  small  The 
kinds  cultivated  were  of  the  small  yellow  flint  variety.  The 
lai^e  kinds  of  gourd-seod  com  grown  in  the  southern  states 
of  the  United  States,  or  the  kinds  grown  in  the  western 
states,  an  intermediate  hind  between  tbe  flint  and  the  gourd 
seed,  would  find  the  climate  and  soil  of  southern  Europe 
favourable,  and  might  be  introduced  there  to  great  advan- 
take,  i^  in  the  present  condition  of  society,  they  were 
capable  of  any  great  improvement.  They  are  little  accus- 
tomed to  use  it  for  bread,  having  no  knowledge  of  the 
mod^  of  mixing  it  with  lye  or  wheat ;  but  they  use  it  as  a 
kind  of  mush  or  pudding,  called  polenta.  The  expense  of 
making  it  into  food  among  the  peasants  is  strongly  objected 
to,  as  consuming  both  fuel  and  tim&  It  is  said  that  Napo- 
leon used  to  lament  that  a  labouring  man,  whether  mechanic 
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or  peasant,  tihould  be  acoastomed  to  hare  a  fire  in  his  house 
for  cooking ;  and  the  writer  who  records  this  &ct,  sympa- 
thizes strongly  in  this  sentimeat.  That  is  to  say,  he  would 
have  all  their  food  taken  cold,  and  no  time  nor  money 
expended  in  cooking. 

I  wonder  if  it  never  oocurred  to  these  men,  what  an  im- 
provement it  would  have  been,  if  these  labouring  people, 
so  troublesome  and  expensive  as  they  are  to  be  fed,  and 
yet  so  useful  and  necessaiy  as  th^  are  in  growing  all  this 
bread,  could  have  been  turned  out  at  night  like  the  cattle 
after  their  yoke  is  taken  off,  to  graze  in  the  pasture.  This 
would  save  bed  and  bedding,  and  house-rent,  as  well  as  food 
and  cooking. 

Such  sentimwits  must  sound  rather  harshly  upon  the  ears 
of  American  iarmera  and  labputen,  who  are  aocostomed, 
even  in  the  humblest  conditions,  to  ut  down  daily  to  a 
nicely  spread  table,  covered  with  a  varied  and  abundance 
of  bread,  meat,  and  vegetables,  to  which  are  often  added  t«a, 
coffee,  and  beer.  The  diet  of  the  labouring  poor  in  Europe 
is  chiefly  bread ;  and  this  is  almost  always  furnished  by  a 
professional  baker.  During  my  residence  in  Europe,  I  do 
not  recollect  a  single  instance  where  bread  was  made  in 
the  &mily.  The  want  of  fuel  on  the  continent  is  a  serious 
neoessity.  There  are  no  labouring  x>€ople  who  live  in  half 
the  abundance  of  the  labouring  people  of  the  United 
States. 

I  should  extend  my  remarks  much  too  &r  if  I  treated 
of  many  of  the  other  smaller  crops  of  the  continent,  which 
indeed  present  nothing  remarkable ;  and  in  treating  of 
Flemish  husbandry,  I  shall  have  occasion  to  speak  of  several 
valuable  plants  which  are  cultivated  in  common  by  the  two 
countries. 

8.  BucEWHBAT. — Buckwheat  is  grown  very  largely  in  poor 
soils  in  some  parts  of  £Vance,  but  it  seems  to  be  a  mere  shift 
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to  live ;  and  leaves  only  the  regret,  that  land  capable  of  a 
much  better  cnltiration,  should  be  thus  appropriated. 

9.  UiLLBT. — Uillet  ia  cultivated  to  some  extent  in  parts  of 
France,  but  almost  exolusivel;  for  fon^e,  and,  in  this  respect, 
deaerves  much  more  attention  than  it  usually  reoeives.  I 
wish  my  coimtryraen  were  more  impressed  with  the  extra- 
ordinary value  of  this  plant.  I  know  few  plants  which  make 
a  more  abundant  return,  or  which,  when  it  is  well  cared, 
give  a  more  nutritious  forage,  or  one  more  relished  by  stock. 
On  the  intervale  lands  of  the  River  Loire,  where  the  crops 
are  occasionally  destroyed  by  an  inundation,  a  crop  of  millet 
18  obtained  after  the  floods  have  passed  off.  The  crop,  under 
Buch  oircumstuiceB,  cannot  be  expected  to  be  large,  but  it  is 
obtained  where  no  other  would  be. 

10.  CiovBK.— 'Kie  common  lai:ge  red  clover,  known  in  France 
as  the  Spanish  clover,  ia  cultivated  to  a  considerable  extent  in 
parts  of  Franca  It  has  been  a  loug  time  cultivated  in  the 
Netherlands  or  Low  Countries,  but  was  not  an  established 
culture  in  France  until  about  three  quarters  of  a  century  ago. 
It  is  now  considered  as  the  foundation  of  good  husbandry. 
Its  foliage  is  abundant,  and  its  lai^e  roots  essentially  enrich 
the  land.  It  is  sown  in  the  spring,  and  its  seed  must  not  be 
buried  deeply.  The  mode  strongly  recommended  is  to  sow 
it  on  the  wheat  in  the  spring,  immediately  after  the  wheat  is 
harrowed  ;  and  then  to  roll  the  wheat  with  a  light  roller. 

It  eonies  in  in  a  regular  course  of  rotation,  but  it  is  not 
allowed  to  occupy  the  land  more  than  one  or  two  years ;  and 
it  is  advised  not  to  repeat  it  again  under  three  years.  Some 
English  farmers  object  to  its  recurring  even  so  often  as  this. 
The  effects  of  plaster  of  Paris  or  gypsum  sown  upon  it,  either 
when  the  dew  is  upon  it,  ot  the  air  is  humid,  is  as  remarkable 
as  in  the  United  States,  though  beyond  a  certain  amount  it  is 
of  no  avail.    The  effioiency  or  mode  of  operation  of  this  ex- 
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tr&ordinaiy  agent  seems,  as  jet,  wholly  unexplained.  The 
French  fannets  understand  perfectly  well  the  advantages  of 
ploughing  in  a  clover  stubble  as  a  preparation  for  grain  of 
almost  any  kind:  for  landa  which  are  not  veiy  rich,  it  is 
considered  only  as  an  aid,  and  not  as  a  principal  manure. 

The  small  white  clover,  otherwise  called  the  Dutch  clover, 
constitutes  an  important  element  in  the  rich  meadows  and 
pastures  o^  Holland.  Clover  is  cultivated  for  its  seed,  in 
which  case,  the  first  crop  is  taken  for  forage,  and  the  second 
for  the  seed.  An  eminent  farmer  speaks  of  his  neighbours 
having  refused  to  buy  his  clover-aeed  because  hie  crop  was 
small  and  thin ;  hut,  according  to  his  own  experiments  with 
this  seed,  it  was  preferable  to  seed  from  a  crop  of  more 
luxuriant  growth.  The  probability  is,  that  it  was  more 
matura 

Another  species  of  clover,  cultivated  to  a  considerable 
extent,  is  the  trifoliwn  incamatum,  or  scarlet  clover,  of 
which  I  have  spoken  in  auother  place.  This  appears  with  a 
deep  red  flower,  of  &  conical  form  and  of  extraordinary  beauty. 
It  endures  for  one  year  only. 

11.  LuOBBHB. — Lucerne  is  cultivated  very  extensively  in 
France,  and,  indeed,  may  be  considered  as  their  great  de- 
pendence for  green  fodder.  It  is  a  general  opinion  that  no 
plant  will,  in  this  respect,  yield  a  greater  return.  Indian 
com  will  yield  more  green  food,  but  a  crop  of  lucerne  may  be 
got  much  earlier.  Three  things  are  important  in  the  culture 
of  it ;  one,  that  the  soil  on  which  it  is  sown  should  be  rich ; 
second,  that  it  should  he  deep,  good  in  the  subsoil  as  in  the 
sur&ce  soil ;  and  third,  that  it  should  be  kept  clean  from 
weeds.  On  my  visit  to  an  admirably  managed  farm,  about 
twenty  miles  from  Paris,  where  every  thing  indicated  the 
most  exact  care  and  attention,  and  which  might  almost  be 
dted  as  a  model  farm,  the  farmer  informed  me  that  bia 
lucerne,  which  he  cultivated  largely,  was  usually  cut  three 
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timesj  and  gave  him  at  the  rate  of  fourteen  tons  to  an 
hectare,  made  into  hay.  A  French  hectare  ia  about  two  and 
a  half  acres,  and  this  would  be,  therefore,  a  yield  of  more 
than  five  and  a  lialf  tons  to  an  acre.  A  diy  season  is  par- 
ticularly unfavourable  to  it.  It  requires  a  rich,  but  sufien 
&om  a  wet  soil 

Lucerne  ia  sometimes  sown  among  wheat  or  barley ;  but 
the  most  certain  mode  of  securing  it  against  weeds,  is  to 
plant  it  in  narrow  drills,  and  keep  it  clean  by  the  hoe  for  a 
time,  until  it  becomes  well  established.  About  eight  pounds 
of  seed,  though  this  is  deemed  a  large  allowance,  are  sown  to 
an  acre.  It  will  bear  cutting  three  times  a  year,  and  will 
endure  in  the  ground  eight  to  ten  years.  It  does  not  come 
to  perfection  the  first  year ;  and  the  circumstance  of  its 
being  ordinarily  continued  in  the  ground  for  a  term  of  years 
forms  an  objection  to  its  culture,  with  those  who  wish  to 
pursue  a  regular  rotation  of  crops.  Gypsum  is  applied  to 
lucerne  with  the  same  success  as  to  clover ;  and  the  best 
farmers  advise  to  harrow  it  in  the  spring,  and,  indeed,  after 
each  cutting,  excepting  the  last  cutting  in  the  autumn. 

12.  Saiitfoui. — Sainfoin  is  the  next  species  of  forage  most 
largely  cnltivated  in  France.  I  have  already  spoken  of  it, 
but  its  value  can  scarcely  be  too  highly  appreciated.  It  is 
ordinarily  cut  only  once  a  year,  but  in  rare  cases,  twice.  It 
forms  a  most  excellent  feed,  especially  for  sheep ;  and  the 
hay  is  of  the  beat  quality.  It  will  endure  for  some  years. 
They  have  had  no  success  in  cultivating  sainfoin  or  lucerne 
in  Flanders.  The  prejudice,  to  which  I  have  referred,  that  it 
requires  a  calcareous  soil,  is,  undoubtedly,  not  without  some 
foundation. 

I  come  now  to  speak  of  the  great  crops,  which  may  be 
said  to  be  almost  peculiar  to  France ;  and  if  it  be  proper  to 
estimate  the  agriculture  of  a  country  by  the  success  of  its 
peculiar  crops,  then  the  agriculture  of  France  assumes  a  high 
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rank.  I  refer  in  this  cfuse  particulAri;  to  beet  sngar,  wine. 
Bilk,  and  oil  and  fruit  from  olives.  These  are  in  Franee 
immense  products,  and  of  high  commercial  value. 

13.  Bbbtsl  Bbkts  toE  SuoAa. — The  history  of  the  in- 
troduction of  the  culture  of  heets  into  France  for  the  ma- 
nufacture of  sugar,  is  well  known.  The  presence  of  sugar 
in  the  beet-root,  in  an  available  quantity,  was  the  dis- 
covery of  a  distinguished  chemist ;  and  it  is  among  Utt 
great  obligations  under  which  that  acience,  cultivated  so 
miocessfullj,  and  with  such  distinguished  talent,  has  laid  the 
French.  The  Emperor  Napoleon  being  cut  off  by  the  nations 
at  war  with  him  ^m  those  supplies  of  this  article,  which  Uie 
people  had  been  aocustomed  to  receive  from  their  colonies, 
conceived  the  plan  of  their  supplying  this  great  necessity  from 
within  themselves.  It  was  much  ridiculed,  but  he  was  not  a 
man  to  be  turned  aside  from  any  great  project  by  any  minor 
considerations,  where  euccesB  was  possible :  his  object,  to  a 
considerable  degree,  was  accomplished.  Since  his  time,  the 
culture  and  manufacture  have  been  immensely  extended,  and 
it  bids  fair  to  prove  one  of  the  greatest  boons  that  was  ever 
bestowed  on  agriculture. 

There  are  several  kinds  of  beets  cultivated,  some  of  which 
have  been  cultivated  for  a  long  time.  The  common  red  or 
blood  beet,  ordinarily  grown  in  gardens  for  the  taUe,  is  a  well 
known  vegetable,  not,  I  think,  however,  so  highly  appreciated 
in  the  United  States  as  in  England  and  on  the  Continent, 
where  it  is  much  eaten.  I  have  known  this  cultivated  with 
great  success  for  cattle,  adding  largely  to  the  product  of  cowa 
in  milk.     This  species,  however,  is  never  used  for  sugar. 

The  next  is  a  very  large  kind,  growing  almost  entirely  out 
of  the  ground,  of  a  pink  colour  and  white  flesh,  known  com- 
monly as  the  scarcity  beet,  or  mangel  wurzel,  attuning  often 
a  large  size,  and  valuable  for  cattle.  There  are  one  or  two 
other  kinds,  of  a  yellowish  flesh,  ^wing  largely  out  of  the 
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ground,  and  which  a«  oooeidered  even  more  sutritious  for 
stock  than  the  mangel  wurzel 

The  heet-  employed  for  augar  ia  called  the  Sileauw  beet, 
with  a  whitiah  skin  and  white  fleeh,  but  the  most  valuable 
kinds  have  a  green  neck  and  yellowish  tint  oa  the  top.  This 
is  full  as  valuable  for  the  feediug  of  animals  as  any  of  the 
others,  and  is  decidedly  the  beet  selected  for  its  sugar  proper- 
ties. I  have  before  me  the  (^emical  analysis  of  tbeproperti^ 
of  the  beet-root,  but  I  am  unable  to  derive  &om  them  a  single 
practical  inference.  It  may  be  hoped,  that  diemistiy  will 
presently  tell  us  what  particular  soil  is  best  fitted  to  its 
growth,  and  what  manure  it  peculiarly  demands ;  but  this 
service  it  has  not  yet  performed.  It  grows  best  in  a  deep, 
rich,  aluminous  soil,  not  a  sandy  soil,  not  a  calcareous  soil, 
which  is  unfriendly  to  it ;  and  it  is  particularly  denrable  that 
the  soil  should  not  bo  liable  to  suffer  by  excessive  drought, 
80  that  vegetation  is  arrested.  It  will  bear  to  be  well  ma- 
nured, hut  it  is  not  an  extraordinary  exhauster  of  the  soil 
It  returns  indeed  a  large  amount  of  enriching  matter  to  the 
soil  in  its  abundant  leaves. 

The  land  should  be  well  prepared,  by  being  deeply  dug  or 
ploughed,  and  thoroughly  manured,  and  the  beets  may  be 
either  sown,  or  planted  in  rows,  of  about  twenty-seven  inches 
apart,  and  the  plants  in  the  row  about  fourteen  inches  asunder. 
A  great  advantage  comes  from  growing  the  plants  in  a  nurs- 
eiy  bed,  and  transplanting  them.  This  gives  a  longer  season 
for  the  preparation  of  the  land,  and  the  increase  <^  labour  in 
transplanting  is  compensated  by  the  increased  &cility  of  keep- 
ing  the  cultivation  clean.  The  la^^t  crop  of  which  I  have 
obtained  any  information,  was  about  forty-nine  tons  to  an 
acre,  and  this  was  a  case  in  which  they  had  been  transplanted. 
The  ordinaiy  crop  does  not  exceed,  and  in  many  cases  it  &U8 
ahort  of,  twenty-nine  tons.  The  amount  of  seed  required  for 
an  acre  is  not  large,  and  cveiy  single  seed  produces  four 
plants.     A  large  proportion  of  the  beet-root  is  water,  and  it 
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is  generally  efitimated  that  twenty  poundn  of  hay  are  equal  to 
one  hundred  pounds  of  crude  beet  In  transplanting,  it  is  re- 
commended, instead  of  doubling  it  up,  to  break  off  the  lower 
end  of  the  tap-root,  and  to  plant  it  with  a  picker  or  a  dibbla 

In  the  culture  of  the  beet,  many  persons  have  been  in  the 
habit  of  plucking  the  lower  leaves  for  their  stock,  maint^ning 
that  the  growth  of  the  plant  was  not  injured  by  this  abrasion. 
Experiments  fully  eatablish  the  contrary.  An  expenment 
made  in  Belgium  shows,  that  where  beets,  &om  which  the 
leaves  were  not  plucked,  produced  925  baskets  of  roots,  an 
equal  part  of  the  field,  having  been  plucked  once,  produced 
839  ;  and  another  portion,  which  had  been  twice  plucked  in 
a  season,  produced  only  639.  The  form  in  which  this  experi- 
ment ia  stated  is  not  exact,  as  a  basket  itself  is  an  uncertain 
measure,  and  the  degree  to  which  the  plucking  extended  is 
not  stated,  but  it  seems  decbiva  The  leaves,  at  the  harvest- 
ing of  the  crop,  furnish  a  large  amount  of  forage.  If  left  on 
the  ground,  they  are  reputed  highly  beneficial  as  manure, 
still  more  so  if  consumed  fay  animals  ;  and  cases  are  reported 
in  which  they  have  been  closely  packed  away,  where  the  air 
was  effectually  excluded,  and  have  yielded  a  valuable  forage 
for  the  winter. 

That,  exclusive  of  their  sugar  properties,  they  constitute 
a  valuable  green  fodder  for  cows  in  milk,  and  fetting  cattle, 
strongly  recommends  them  to  cultivation.  They  have  this 
great  advantage  over  turnips,  that  they  give  no  disagreeable 
taste  to  the  milk ;  and  that  when  in  the  spring,  turnips  have 
become  corky,  and  potatoes  sprout  abundantly,  and  seem  to 
lose  in  a  great  degree  their  nutritious  properties,  the  beet 
preserves  its  freshness,  even  into  Juna 

It  is  not  within  my  province  to  go  into  the  subject  of  the 
manufacture  of  sugar,  further  than  as  it  is  connected  with 
agriculture.  The  greatest  profits  are  realized  where  an  indi* 
vidual  unites  in  himself  the  character  of  cultivator  and  manu- 
facturer.   The  pulp  that  remains,  after  the  sugar  is  expressed, 
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is  employed  in  the  fatting  of  cattle  and  sheep.  An  eminent 
&nner,  whose  cultiyation  was  of  the  finest  description,  and 
vho  maaufactured  a  large  amount  of  sugar,  informed  me, 
that  he  estimated  his  pulp,  for  the  feeding  of  cattle  and  sheep, 
as  constituting  seven-twentieths  of  the  whole  value  of  the 
crop.  It  was  in  June,  in  that  most  beautiful  i^ricultural 
countty,  French  Flanders,  when  I  visited  him  ;  and  he  was 
then  using,  and  had  large  reservoirs  of,  the  pulp  from  the 
manufiwiture  of  the  preceding  autumn.  This  he  kept  sweet 
and  good  in  large  vats,  covered  with  sodg  and  earth  so  as 
completely  to  exclude  the  air,  and  guard  against  a  change  of 
temperature.  Id  hi«  case,  the  beets  were  not  rasped,  but  cut 
into  small  and  thin  slices  by  a  machine,  and  then  exposed  to 
a  hydrostatic  pressure.  Nothing  coidd  be  finer  than  the 
samples  of  sugar  which  he  showed  me ;  and  I  admired,  with 
great  pleasure,  the  high  condition  of  hie  abeep  and  cattle  fed 
upon  the  pulp.  He  informed  me  that  he  obtained  six  per 
cent,  of  sugar  from  his  beets.  The  chemists  say  that  the  beet 
contains  twelve  per  cent,  of  saccharine  matter,  bat  the  amount 
obtained  does  not  ordinarily  exceed  five  per  cent  Whether 
this  proceeds  from  the  imperfection  of  the  manufiicture,  &rther 
inquiries  may  determine.  In  general,  the  &rmera  are  not 
manu&oturers,  but  sell  their  crude  product  to  the  large  manu- 
&«tureiB  in  their  vicinity.  In  such  case,  tbey  usually  make 
arrangements  to  receive  back  a  portion  of  the  expressed  pulp. 
If  otherwise,  it  would  clearly  be  an  exhausting  process.  It  is 
mentioned,  that  the  pulp  constitutee  a  third  of  the  weight  of 
the  crop.  Onebundred  pounds  of  raw  sugar  ^ves  seventy-five 
pounds  of  refined  sugar,  though  it  is  stated  that,  by  a  recent 
discovered  process,  the  sugar  is  bleached  without  being  refined. 
The  gentleman  to  whom  I  have  referred  above,  states  that 
the  manufacture  of  beet-sugar  is  at  present  a  highly  lucrative 
operation.  At  first,  when  the  ports  were  closed  to  foreign 
sugars,  prices  were  such,  that  even  with  imperfect  modes  of 
manu&cture,  the  business  yielded  a  large  profit.   Afterwards, 
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when  thfi  sugar  of  tbe  French  West.  India  colonies  eame 
into  oompetition  vntti  it  in  the  open  market,  the  colonists 
foiind  the  competition  too  severe,  and  thinking  themaelvea 
on  the  vei^  of  ruin,  they  cried  to  the  government  for  help 
and  protection.  The  colonies  of  France  were  regarded  aa  so 
important  to  its  commerce  uid  its  navy,  that  the  govern- 
ment laid  a  heavy  impost  upon  domestic  sugar.  I  believe 
governments  never  intermeddle  directly  in  the  control  of 
human  industry  without  doing  somebody  a  harm  ;  and  ex- 
cepting where  allowed  in  some  qualified  cases  as  the  rewards 
of  inventive  genius  or  skill,  or  as  a  security  to  the  beneficial 
uses  of  capital,  which  etherwise  could  not  be  btbught  into 
use,  monopolies  of  every  kind  combine  all  the  elements  of 
injustice.  The  effect  of  this  impost  was  at  once  to  ruin  a 
large  portion  of  the  manufacturen  of  domestic  sugar,  and 
arrest  the  progress  of  a  cultivation  destined  to  exert  the 
most  beneficial  influence  upon  the  genenJ  interests  of  agri- 
culture. The  fixtures  and  establishments  in  different  parts 
of  the  country  fell  into  other  hands,  at  a  ruinous  sacrifice  to 
their  original  proprietors.  The  West  India  proprietors  be- 
came more  clamorous,  for  aVarice  was  never  yet  satisfied  with 
any  concession,  and  the  impost  was  still  more  increased. 
The  elasticity  of  skill  and  genius  have  defied  the  pressure. 
Improved  modes  of  manufacture  have  been  discovered,  l^ 
which  more  sugar  is  obtaiued  from  the  same  amount  of  the 
raw  material,  and  obtained  at  a  cheaper  rate ;  and  in  spite  of 
the  heavy  imposts  the  manufacture  is  highly  profitable, 
especially  to  those  persons  who  bought  already  made  to  thor 
hands  the  old  manufacturing  establishments. 

In  1842,  the,  production  of  beet-sugar  in  France  reached 
the  enormous  amount  of  67,71 7,686  lbs.  It  had  in  some 
years,  as  it  must  evidently  vary  with  the  seasons,  been  even 
more  than  this ;  and  there  is  no  reason  to  suppose  that  it 
has  decreased.  In  some  -parts  of  the  country  I  have  seen 
several  factories  of  recent  erection.     When  the  value  of  the 
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leaves  snd  the  palp  for  the  fatting  of  biuiiibIb  is  added  to  this 
actual  creation  of  wealth  out  of  the  earth  ;  when  the  wages 
received  by  the  iBnumerahle  persons  employed  in  the  culture 
of  the  plant,  and  the  fabrication  and  refinemeut  of  the  sugar, 
are  also  taken  into  view ;  when  the  admirable  preparation 
-which  this  culture  makes  for  the  succeeding  crops  ;  when  its 
beneficial  influences  upon  the  commerce  of  the  country-  are 
considered ;  and  when  especially  the  whole  is  regarded  as 
the  product  of  healthy,  well-requited,  and  free  labour,  and 
without  ev^i  the  smallest  expense  or  hazard  to  human  life  or 
comfort,  it  is  impossible  to  exaggerate  the  value  of  this  great 
and  increasing  product. 

A  highly  distinguished  agriculturist  in  France,  perhaps  as 
competent  as  any  man  to  speak  on  this  subject,  has  recently 
given  to  the  public  a  statement  in  regard  to  it,  which  must 
attract  particular  attention.  I  shall  give  his  statement  nearly 
in  his  own  words.  A  hectare  (about  two  and  a  baif  acres) 
.  produces  in  the  Isle  of  Bourbon  about  76,000  kilograms  (a 
kilogram  is  about  two  pounds  and  a  fifth  of  a  pound)  of  cane, 
which  will  give  9200  kilograms  of  sugar,  and  which  costs  in 
labour  2600  francs.  A  hectare  of  beet-root  produces  40,000 
kilograms  of  roots,  which  will  produce  2400  kilograms  of 
sugar,  and  the  expense  of  the  culture  of  which  costs  354 
francs.  The  cost  of  the  cane  sugar  in  this  case  is  27  cen- 
times, and  of  the  beet-sogar  14  centimes  only,  per  kilogram  *. 
These  are  extraordinary  statements,  and  will  be  looked  at 
by  the  political  economist  and  the  philanthropist  with  great 
interest.     There  are  few  of  the  northern  states  of  Europe,  or 

'  "  AccordiDg  to  AL  Feligot,  ths  arenige  aiiuniiit  of  nig»r  in  becta  U  twelTS 
per  cenL  ;  bnt  hj  «](trsclian  thej  obtain  anlj  about  flve  p«r  cent  The  Cftne 
eontuD*  BbODt  eighteen  per  cent,  of  ucchuine  in&tter,  bat  they  get  only  about 
•eren  and  a  lialf.  The  expellN  o[  EultiTating  an  beetare  of  beeta,  acaording  to 
Dombasla,  U  3A4  ftanct.  An  hectare  of  cane,  which  produces  2200  kilograma 
of  mgar  in  the  lale  of  Bourbon,  and  only  2000  in  French  Guiana,  demuidB  Ihe 
labour  of  twelve  negroes,  the  aoiinal  eipoiM  of  «acb  of  whom  ii<  3(0  fntnoi, 
■ODOEdiBg  to  M.  Labran." — ConmlMian  of  Jeqntry  in  1840. 
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of  the  United  States,  which  might  not  produce  their  own 
sugar ;  and  when  we  take  into  account  the  valae  of  this  pro- 
duct, even  in  its  remains  after  the  sugar  is  extracted,  for  the 
fatting  of  cattle  and  sheep,  and  of  course  for  the  enrichment 
of  the  land  for  succeeding  crops,  its  important  bearing  upon 
agricidtural  improvement  cannot  be  exaggerated. 

The  production  of  beet-sugar  is  not  hy  any  means  confined 
to  France.  Large  amounts  are  produced  in  Belgium,  where 
I  found  most  eztensive  manufactories,  and  in  several  parts  of 
Germany ;  but  in  none  of  these  countries  is  industry  in  any 
form  unrestricted ;  and  a  man  hardly  d^s  to  be  successful 
in  any  enterprise,  at  least  to  proclaim  hie  success,  lest  the 
government  by  some  impost  or  taxation  should  endeavour  to 
avail  itself  of  his  success  for  its  own  advantages.  It  is  thus 
that  every  where  industry  is  checked  and  hampered,  and  en- 
terprise scarcely  rises  from  the  ground,  but  is  seen  flutt«ii^ 
along  upon  one  wing. 

14.  Silk. — Silk  is  another  large  product  in  France,  giving 
a  humble  but  honest  living  to  thousands  and  hundreds  of 
thousands.  Its  production  is  greatly  on  the  increase ;  and 
the  last  year  is  reported  to  have  nearly  doubled  itself 

I  know  nothing  so  remarkable  in  all  its  pecumary  and 
useful  results  as  the  product  of  this  humble  insect,  the  silk- 
worm, whose  whole  term  of  being  is  limited  to  five  weeks. 
Nothing  is  to  be  compared  with  it  in  the  perfection  and 
beauty  of  the  fabrications  of  which  it  supplies  the  material 
and  basia.  What  man,  woman,  or  child's  dress  in  any  cm- 
lized  community  is  not  in  some  measure  indebted  to  the 
labours  of  this  bumble  insect }  and  its  bearing  in  a  commer- 
cial view  is  an  immense  afiair.  In  its  pecuniary  results,  with 
the  exception  of  the  article  of  bread,  few  things  come  in 
competition  with  it. 

It  is  not  merely  the  value  of  the  product  as  it  comes  firom 
the  insect  which  gives  it  importance,  but  the  extraordimuy 
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amount  of  industry  and  commerce  which  his  humble  labours 
set  in  motion.  In  France,  as  in  other  old  and  populous 
countries,  every  branch  of  industry  is  divided  and  minutely 
subdivided.  There  is  in  the  first  place  the  grower  of  the 
mulberry-trees,  who  does  not  always  connect  with  this  pursuit 
ihe  production  of  silk  ;  but  the  leaves  of  his  trees  are  sold  in 
the  market  as  any  other  forage  would  be.  To  him  succeeds 
the  grower,  or,  as  he  is  commonly  called,  the  educator  of  the 
silk-worms,  who  batches,  feeds,  and  manages  the  worms  until 
their  task  is  completed,  and  the  cocoons  are  ready  for  the 
market.  He  is  succeeded  by  the  filator,  or  winder,  of  the  silk 
from  the  cocoons,  who  prepares  the  crude  or  raw  silk  for  the 
manufacturer.  Here  another  and  numerous  class  of  opera- 
tives is  set  in  motion ;  the  spinner,  the  weaver,  the  dyer, 
the  pattern-former,  the  machinist,  and  the  master  manu&c- 
turer,  &om  whose  hands  it  proceeds  next  into  the  hands  of 
the  wholesale  dealer,  and  thence  into  the  hands  of  the 
retail  dealer,  to  say  nothing  of  the  various  forms  which 
it  afterwards  assumes  under  the  agency  of  modists,  dress- 
makers, furniture-makers,  hat-makers,  and  the  almost  count- 
less operations  and  transformations  which  it  has  to  pass 
through  in  the  various  objects  and  forms  of  which  it  consti- 
tutes a  part  Indeed,  it  would  be  difBcult  to  name  any  single 
article  which  plays  a  more  important  part  in  an  industrial, 
economical,  and  commercial  view. 

The  earliest  production  of  silk  is  attributed  to  the  Chinese, 
but  the  particular  date  of  its  origin  is  lost  in  the  obscurity  of 
remote  histoiy.  There  are  many  other  worms  which,  in  the 
curious  transformations  through  which  they  pass,  involve 
themselves,  preparatory  to  their  emerging  into  a  new  form  of 
being,  in  a  cocoon  formed  of  the  finest  tissua  But  it  is  the 
silk-worm,  or,  as  he  is  sometimes  called,  the  mulbeny-worm, 
alone  which  fumisbes  a  materia  of  sufficient  firmness  to  be 
converted  into  cloth. 

The  production  of  silk  in  France  is  now  carried  to  a  great 
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extent  Four  jean  ago  it  was  estimated  at  1,200,000  Itilo- 
grams,  or  about  2,240,000  poonds  of  raw  silk  per  annum. 
The  last  year  it  was  reported  to  have  doubled  itself,  but,  if 
this  should  be  an  exaggerated  etatemeut,  the  production  may 
yet  be  set  down  as  having  vastly  increased  ;  uid,  in  a  peaceful 
condition  of  the  country,  is  likely  still  more  to  extend  itsel£ 
It  affords  the  means  of  living  to  many  persons,  who  must 
otherwise  bo  without  resource.  In  many  parts  of  this  culture, 
the  hands  of  children  avail  as  much  as  those  of  men  and 
women,  and  thus  the  iodustry  of  whole  families  is  set  in 
motion. 

The  silk-culture  has  generally  been  considered  as  limited 
to  a  hot  climate,  and  some  have  maintained  that  it  belonged 
exclusively  to  countries  in  which  the  vise  could  be  success- 
fully cultivated.  The  silk  nude  in  temperate  climates,  and 
even  in  the  mountainous  parts  of  hot  countriea,  where  the 
temperature  is  moderate,  is  esteemed  better  than  that  pro- 
duced in  very  hot  countries.  It  is  difficult  to  prescribe  the 
exact  limits  of  this  production.  The  mulberry  will  grow  in 
very  high  latitudes  ;  but  in  such  cases,  it  is  liable  to  he 
killed  by  the  severe  frosts  of  winter ;  and  it  is  indi^>ensable 
that  the  season  should  be  long  enough,  after  the  first  defolia- 
tion, for  the  mulberry-tree  to  renew  and  perfect  its  leaves. 
The  worms  require  a  mild  and  temperate  climate ;  for  though 
they  have  been  grown  or  reared  iu  rooms  where  the  tempe- 
rature is,  properly  speaking,  artificial,  yet  the  expense  and 
trouble  attending  such  arrangements  are  a  serious  abatement 
of  the  profits,  added  to  the  difBcuIties  of  managing  such  a 
temperature,  and  the  risks  to  the  lives  and  health  of  the 
worms.  It  is  important  to  make  every  effort  to  keep  down 
the  expenses  of  the  culture. 

The  mulberry  may  be  considered  as  the  only  proper  food  of 
the  silk-worm.  Various  substitutes  have  been  proposed  by 
the  Chinese  and  others,  but  wholly  without  success.  The 
worms  may  be  induced  to  eat,  and  may  be  kept  alive  upon 
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other  gnbatances,  bnt  they  will  make  no  silk.  The  Ohineae 
have  moistened  the  leavea,  and  sprinhled  them  with  powdered 
rice,  cbicoty,  and  peas,  and  with  the  powder  of  the  dried 
mulberry  leaves,  so  that  the  worms,  in  getting  at  the  leaves, 
were  compelled  to  eat  of  the  powder,  but  it  has  been  without 
advantage. 

The  mulberty  is  not  a  tree  of  difficult  cultivation ;  but,  like 
most  other  things,  it  makes  a  full  compensation  for  particular 
care  and  attention.  It  wUl  grow  upon  a  poor,  but  it  will 
flourish  only  on  a  good  soil,  inclined  to  sand,  and  not  humid 
or  heavy.  It  is  advised  to  train  these  trees  with  an  open 
head,  that  the  fohage  may  be  accessible  to  light  and  air,  and 
not  to  feed  from  them  until  they  are  full  three  years  old. 
The  leaves  must  not  be  taken  from  them  more  than  once  in  a 
year,  and  it  is  desirable  to  forward  the  first  defoliation,  so  that 
the  second  growth  of  leaves  may  become  quite  matured.  Mul- 
berry-trees are  set  out  as  ornamental  trees  by  the  sides  of 
roads,  and  in  the  neighbourhood  of  bouses ;  or,  where  the 
business  is  pursued  on  an  extensive  scale,  they  are  planted  in 
rows  at  a  few  yards'  distance,  as  is  customary  with  our  apple 
orchards.  In  many  parts  of  Italy,  in  Lombardy  and  Tuscany, 
the  vines  are  trained  to  hang  in  graceful  festoons  from  one 
tree  to  another ;  and  when  the  rich  clusters  of  grapes  are  seen 
among  the  green  foliage,  it  would  be  difficult  to  find  any  thing 
of  the  kind  more  beautiful  An  hectare  of  arable  or  meadow 
land  in  France,  may  be  valued  at  2000  to  5000  franca,  or 
say,  400  to  1000  dollars  ;  an  hectare  of  mulbeTry-treea  in  the 
same  locality  would,  in  such  case,  be  valued  at  5000  to  12,000 
francs,  or  from  1000  to  2400  dollars.  It  is  calculated  tiiat 
an  hectare  (about  two  and  a  half  acres)  of  mulberry-trees,  in 
full  bearing,  will  produce  sufficient  foliage  to  supply  the  wants 
of  the  worms  produced  by  ten  ounces  of  eggs.  This  would 
give  a  product  of  about  22,000  pounds  of  leaves. 

The  mulberry  may  be  propagated  by  sowing  the  seed,  by 
engrafting,  or  by  layers ;  the  two  latter  modes  are  of  course 
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the  only  certaia  modes  of  secoriug  tlie  best  IdadB.  The  pria- 
cipal  kinds  propagated  in  France  are  fbnr ;  but  ihej  differ 
somewhat  in  their  produot,  as  the  eiperiments  of  one  of  the 
first  cultiTators  of  silk  in  France,  with  whom  I  have  the 
pleasure  of  an  acquaintance,  seem  to  show.  What  appears  to 
be  wanted  in  a  mulbeny  leaf  (excepting  for  the  worms  in 
their  first  agej  is  a  leaf  of  a  good  deal  of  thickness  and 
weight.  The  four  principal  mulbeny-trees  cultivated  in 
France  are : — 

Le  mftrier  rose,  or  the  rose-leaved  mulberry. 

Le  m&rier  multicaule,  ot  the  multicauUs,  well  known  in  the 
United  States. 

Le  m(krier  Uoretti,  a  mulberry,  which  takes  its  name  from 
a  physician  who  first  produced  it. 

Le  mfirier  sauva^on,  or  wild  mulberry,  which  is  our  com- 
mon white  mulberry. 

The  multicaulis  is  condeioned  in  France  in  the  strongest 
manner.  It  is  of  very  easy  cultivation ;  it  yields  a  great  deal 
of  foliage ;  it  produces  a  fair  quantity  of  silk  ;  but  it  is  con- 
sidered too  watery,  and  to  create  disease  among  the  worms. 
One  of  the  most  eminent  silk-culturists  in  France  denounced 
it  to  me  in  no  measured  terms.  The  rose  mulberry  is  upon 
the  whole  pronounced  superior  to  all  others.  Its  leaves  have 
too  much  thickness  and  strength  for  the  worms  in  their  first 
age ;  but  in  such  case  it  is  necessary  to  select  the  youngest 
and  most  tender  leaves,  and  to  moisten  them  with  water. 
The  leaves  of  the  common  wild  mulberry  are  complained  o^ 
as  fading  rapidly  after  being  gathered,  and  becoming  too 
soon  unfit  for  use.  The  time  for  hatching  the  worms  should 
correspond  as  nearly  as  possible  with  the  condition  of  the 
leaves,  taking  care  that  the  leaves  should  be  considerably 
advanced,  as  the  consumption  of  them  in  too  young  a  state  is 
necessarily  wasteful.  Experiments  have  been  made  to  test 
the  comparative  value  of  the  different  mulbeny  leaves  in  the 
production  of  silk — I  refer  to  its  quality  and  quantity  ;  but 
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though  conducted  with  much  care,  they  do  not  appear  to  lead 
to  any  important  practical  results. 

The  difference  in  the  worms  deservcB  attention,  some  pro- 
dudng  a  large,  and  others  a  smaller,  cocoon  ;  and  some  giving' 
consequently  a  larger  return  in  eilk  than  others.  This  dif- 
ference is  considerable,  some  producing  from  a  certain  weight 
of  cocoons  ten  or  twelve  per  cent,  and  others  eighteen  per 
cent,  of  silk.  The  great  division  of  races  is,  into  those  which 
produce  a  white,  and  those  which  produce  a  yellow,  cocoon. 
It  is  sud  that  different  races  of  the  worm  are  suited  to  dif- 
ferent climates,  either  hot  or  temperate ;  and  the  results  are 
always  more  or  less  affected  by  the  mode  of  feeding  and  the 
care  bestowed  upon  theuL 

The  principal  of  the  white  races  of  worms  is  called  the 
Sina,  and  this  species  produces  a  very  fine  and  beautiful  silk. 
This  species  was  imported  from  China  almost  a  centuty  since ; 
and  its  excellence  has  been  maintained,  and  indeed  it  is  repre- 
sented to  be  much  improved  by  care  and  selection.  The  silk 
of  thb  species  of  worm  is  employed  for  making  the  very  finest 
of  the  white  silk  fabrics.  Ten  to  twelve  pounds  of  the 
cocoons  produce  one  pound  of  silk.  The  cocoons  are  cylin- 
drical, round  at  the  ends,  with  a  depression  or  cincture  round 
the  middle. 

The  principal  of  the  yellow  races  is  the  Turin.  This  is 
known  in  Italy  by  several  different  names.  The  form  of  the 
cocoon  is  cylindrical,  with  a  deep  indenture  or  cincture  round 
the  middle,  the  ends  are  round,  and  the  colour  is  a  beautiful 
yellow.  They  are  esteemed  as  among  the  best  cocoons  known, 
and  fiimish  a  very  strong  silk. 

The  Cora  is  another  celebrated  race,  which  is  reported  to 
have  been  the  result  of  a  cross  between  two  of  the  most  beau- 
tifiil  and  rich  of  the  yellow  races,  the  Turin  and  the  Loudun. 
This  species  yields  a  large  return  of  silk  in  proportion  to  the 
weight  of  the  cocoons ;  the  cocoons  are  much  sought  after, 
and  sell  at  a  higher  price  than  any  of  the  common  kinds.   As 
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my  limita  allow  me  only  to  refer  to  the  best  kinds,  I  shall  not 
enumerate  others,  of  which  there  are  several  sorts,  more  or 
less  esteemed  in  different  localities. 

The  ordinary  life  of  a  silk-wonn  embraces  five  agea,  or  four 
important  changeB.  There  is  a  species  called  the  three- 
change  worms  ;  hut  this  peculiarity  is  considered  as  the  re- 
sult of  a  diseased  oonstitutiou,  and  the  product  is  compara- 
tively worthless.  The  worms,  by  cstraordinaiy  feeding,  may 
be  forced  to  fioisb  their  feeding  in  some  cases  in  eighteen 
days  ;  but  this  at  the  expemae  of  a  great  deal  of  trouble,  and 
generally  at  the  risk  of  disease.  Their  feeding  ia  in  some 
cases  extended  to  fifty  days;  but  this  is  always  owing  to  scanty 
and  illiberal  feeding,  and  the  product  is  sure  to  be  inferior. 
The  period  most  to  be  desired,  in  which  to  complete  their 
feeding,  is  twenty^eight  or  thirty  days.  This  is  supposed  to 
depend  somewhat  upon  the  peculiar  constitution  of  the  race 
of  worms  which  are  fed,  but  more  upon  the  feeding  and  ma^ 
nagement.  It  is  earnestly  presBed  upon  the  cultivator  to 
commence  the  hatching  of  the  eggs  as  early  in  the  season  as 
the  condition  of  the  mulberry  leaves  will  allow  it  to  be  done 
with  a  certainty  of  a  supply  of  food.  The  hatching  of  the 
eggs  should  be  artificially  forced,  in  order,  as  &r  as  possible^ 
to  be  contemporaneous,  as  where  it  is  left  to  take  place  natu- 
rally, there  will  be  a  difference  in  the  time  of  hat<^ng  wnong 
the  worms  of  several  days,  which  is  an  inconvenience  to  be 
anxiously  avoided.  It  is  recommended  in  the  three  first  ages 
to  cut  the  leaves  fine,  and  for  the  veiy  young  worms  in  the  first 
st^e,  they  should  be  sifted.  In  order  to  success,  the  worms 
must  not  be  neglected  by  day  or  night.  In  the  first  age 
they  require  twelve  feedings  in  the  twenty-four  hours  ;  in  the 
fourth  age,  eight  or  ten ;  in  the  fifth  age,  seven  or  eight  The 
feedings  should,  in  &ct,  be  multiplied  as  much  as  possible ; 
as  where,  with  a  view  of  saving  time  or  labour,  the  food  of 
three  or  four  times  is  given  at  once,  the  worms  become  dis- 
gusted, and  lose  their  appetite  ;  a  great  deal  of  forage  is  lost ; 
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and  bad  results  are  likely  to  follow.  As  overfeeding  is  in- 
jurious, so  is  fasting  equally  injurious.  In  order  to  ensure 
success,  no  neglect  must  be  tolerated.  Cleanliness  in  eveiy 
department  is  especially  important.  The  worms  must  not 
be  crowded.  They  must  likewise  be  occasionally  assorted, 
placing  together  those  whose  progress  and  condition  are  most 
nearly  alike ;  and  especially  removing  at  once  the  feeble  and 
diseased.  The  best  preparation  for  tbeir  mounting,  when 
their  cocoon  is  to  be  formed,  may  be  termed  a  small  twig 
broom,  inverted  and  placed  so  that  the  upper  part  may  be 
spread  between  the  shelves  on  vhtch  the  worms  are  fed. 
The  cocoons  after  they  are  completed,  reserving  those  only 
which  are  designed  for  the  coDtinuance  of  the  race,  are  placed 
for  the  destruction  of  the  chrys^s  in  steam,  as  being  the 
most  certain  and  effectual  mode.  The  cocoons  being  com- 
pleted, and  the  poor  tenant  of  this  silken  abode  strangled  in 
his  own  habitation,  now  pass  into  other  hands  for  the  wind- 
ing of  the  silk. 

In  many  parts  of  Europe,  among  those  who  cultivate  the 
silk-worm  upon  a  small  scale,  some  vacant  room  in  the  house 
is  occupied  for  the  worms,  and  yerj  often  some  vacant  bam 
or  building  is  used  for  this  purpose  at  a  season  of  the  year 
when  it  is  not  occupied  for  other  purposes.  Where  silk  is 
cultivated  on  an  extensive  scale,  a  building  is  erected  for  the 
special  purpose  of  raising  the  worms,  called  a  magnaneria 
The  size  of  this  building  is  of  course  to  be  proportioned  to 
the  quantity  of  worms  to  be  raised ;  and  the  quantity 
of  worms  to  be  raised  must  be  proportioned  to  the 
amount  of  food  to  be  obtained.  Great  losses  are  some- 
times incurred  by  a  miscalculation  in  respect  either  to  the 
for^e  or  the  worms.  -  It  is  of  great  moment  not  to  err  on  the 
side  of  too  little  providon  for  the  feed  of  the  worms,  who  in 
their  last  age  consume  with  almost  incredible  voracity.  Few 
things  are  more  prejuditaal  to  success  than  a  deficiency  of 
food,  or  subjecting  the  worms  to  iasting. 
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The  magnaDerie  must  in  the  first  place  supply  ample  room 
for  the  worma :  the;  must  not  be  crowded.  It  requires  a 
separate  room  for  the  hatching  of  the  vorms  and  their  feed- 
ing during  the  first  age.  It  must  he  furnished  with  sufficient 
means  for  heating  the  apartments  in  which  the;  are  kept 
It  must  have  the  means  of  complete  ventilation,  without 
bringing  draughts  of  cold  air  directly  upon  them.  It  must 
be  capable  of  being  closed  or'  opened  at  pleasure,  in  order  to 
regulate  the  temperature,'  which  is  of  great  moment.  It  must 
be  light  also,  and  be  capable  of  being  lighted  in  the  evening ; 
for  they  like  the  light,  and  if  success  is  looked  for  they  are 
not  to  be  neglected  either  by  day  or  night. 

It  has  been  supposed  that  the  silk-worms  are  injuriously 
affected  by  noise ;  but  this  is  now  deemed  an  error,  as  no 
oigans  of  hearing  have  been  discovered.  They  are  injuriously 
affected  by  noxious  odours,  and  this  must  be  guarded  gainst 
They  are  likewise  much  affected  by  changes  of  temperature 
and  especially  by  a  close  and  confined  atmosphere.  The 
former  may  to  a  certain  extent  be  regulated  by  artificial 
means,  and  the  latter  by  ventilation.  The  tables  on  wlilch 
the  worms  are  placed,  may  he  made  of  canvass  on  an  endless 
roller,  and  the  worms  beii^  induced  by  fresh  leaves  to  rise 
upon  a  netting  made  of  twine  set  in  a  frame,  may  be  lifted 
up,  and  by  turning  the  canvass,  the  litter  may  be  easily  re- 
moved, and  the  worms  replaced.  The  legs  of  the  tables  on 
which  the  worms  are  fed,>8hould  be  set  in  water,  so  aa  to  pre- 
vent the  access  of  ants,  which  are  destructive  to  them  ;  and 
eveiy  pains  must  be  taken  to  keep  off  birds,  rats,  and  mice, 
which  have  no  hesitation  in  destroying  these  industrions 
creatures. 

There  are  several  serious  diseases  to  which  the  worms  are 
subject,  and  some  of  a  fatal  character.  They  are  supposed  in 
general  to  owe  their  origin  to  neglect,  to  insufficient  or  irre- 
gular feeding,  to  want  of  ventilation,  to  n^lect  of  deanli- 
ness,  or  to  too  much  crowding.    The  disease  called  the  mua- 
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cardine  is  of  all  others  the  most  dreaded,  as  it  ia  contagious 
aad  generally  fatal  The  caosea  of  it  have  not  ;et  been 
ascertained,  and  no  effectual  remedy  has  been  lUscorered.  If 
it  is  not  caused  by  neglect,  yet  the  only  hope  of  preventing  it 
ia  by  the  most  attentive  and  exemplary  care.  Where  it  has 
once  prevailed,  it  is  liable  to  re-appear ;  and  in  such  places  it 
is  advised  as  the  only  certain  preventive  to  suspend  for  a 
time  the  raising  of  the  worms.  It  shows  itself  at  all  ages  of 
the  worms.  A  laige  premium  has  been  offered  by  the  Agri- 
cultural Society  of  France  for  the  discovery  of  an  effectual 
remedy  or  preventive ;  but  as  yet  without  success.  The 
worms  are  often  iiyuriously  affected  by  thunder-etonns  or  a 
highly  electrical  atmosphere ;  but  no  human  skill  affords  any 
protectitm  against  this. 

Many  experiments  have  been  made  to  get  two  crops  of 
worms  and  silk  in  a  season ;  but  by  the  most  experienced 
feeders  such  attempts  are  entirely  disapproved.  I  shall  not 
attempt  any  calculation  of  expenses  or  profits,  these  must  so 
vary  in  different  places  from  the  difference  in  the  copt  of 
labour  and  of  land.  First,  it  may  be  said  of  the  silk  culture 
that  the  principal  labour  which  it  requires  occurs  at  a  season 
when  other  agricultural  operations  are  not  of  a  pressing  cha- 
racter, and  the  season  ia  one  of  comparative  leisure.  In  the 
next  place,  the  farm-buildings,  which  niay  be  occupied  where 
the  climate  admits  of  it  as  a  magnanerie,  are  likely  to  be  va- 
cant, preparatory  to  receiving  the  crops.  Next,  the  trees 
being  once  planted  and  matured,  and  the  magnanerie  esta- 
blished, they  require  but  little  care  to  preserve  them  in  con- 
dition, and  a  lai|^  portion  of  the  expense  is  incurred.  In  the 
last  place,  the  work  is  of  a  character  to  give  healthfiil,  useful, 
and  interesting  employment  to  the  younger  and  female  parts 
of  a  &mily,  whose  expenses  are  sure  to  go  on,  but  whose 
labour,  for  want  of  some  such  occupation,  might  otherwise  be 
lost  The  article  when  produced  is  imperishable,  and  at  pre- 
sent may  be  considered  as  sure  of  a  market. 

VOL.  ir.  40 
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X  have  only  noted  the  outlines  of  th«  nibjeet  I  must  not 
go  more  into  detail ;  but  the  whole  pTocesB  is  simple  and  in- 
telligible, and  the  detaik  are  easil;  attainable.  There  is  no 
extraordinaiy  ingenuity  in  the  apparatua  or  machines  oen- 
nected  either  with  the  management  of  the  worms  or  the  un- 
winding of  the  cocoons  ;  but  I  found  with  Mr.  Bobinet,  of 
Paris,  who  has  distinguished  himself  by  his  attention  to 
this  subject,  a  small  and  ingenions  machine  for  testing  the 
strength  of  the  raw  silk.  There  was  a  graduated  index  at 
the  back  of  the  machine  ;  a  strong  pressure  was  made  on  two 
threads  of  the  siUc  suspended  from  the  top  of  the  index,  and 
the  degree  of  pressure  or  tension  required  to  break  the  thread 
indicated  of  course  its  actual  strength. 

I  can  hardly  quit  this  subject  without  eslling  upon  my 
readers  to  admire  with  me  the  wonderful  products  of  this 
humble  animal  The  pecuniary  value  of  the  product  is 
enormous ;  its  utility  is  unquestioned  and  unirersal ;  the 
amount  of  industry  which  it  sets  in  motion  is  immense ; 
and  the  splendour  and  beauty  of  the  fabrications,  of  which  it 
forms  the  materiel,  are  unsurpassed. 

15.  The  Vn™. — The  next  great  agricultural  product  of 
France  is  that  of  the  vine,  lie  whole  extent  of  land  culti- 
vated in  vines  in  France  by  the  last  returns  was  1,929^50 
acres ;  and  there  is  reason  to  believe  that  this  amoimt  has 
been  considerably  increased  since  those  returns  were  ob- 
tained. The  total  value  of  the  vine  crop  in  France,  reckon- 
ing eeven  gallons  of  wine  as  required  to  supply  one  gallon  of 
brandy,  is  estimated  at  59,059,150  ftancs,  or,  in  round 
numbers,  11,811,6S0  dollars,  or  2,362,366^  sterling.  It  is 
supposed  that  six-tenths  of  the  vrine  produced  are  consumed 
in  France ;  the  remainder  forms  the  subject  of  a  lucrative 
commerce. 

In  a  moral  view,  one  would  at  first  be  inclined  to  diead  the 
effects  of  such  a  production  upon  the  habits  of  the  people.    It 
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would  not  be  true  to  say  there  is  no  dnmkenneas  in  France ; 
but,  a«oount  for  it  &s  ire  will,  temperanoe  is  pre-emineutly 
the  charftcterifitic  ef  the  Frendi  people,  and  I  believe  them  to 
be  without  question  the  most  sober  of  all  civilized  eountriet. 
In  the  rural  districts,  wine  is  the  ordinary  drink ;  but  this  ia 
not  in  itself  a  strong  wine,  and  is  almost  invariably  diluted 
with  water.  Much  complaint  has  been  made  that  such  im- 
mense tracts  of  land  are  devoted  to  the  production  of  wine 
instead  of  bread ;  hut,  in  many  of  the  bread-growing  coun- 
tries, a  fiu?  larger  proportion  in  value  of  the  product  has  been 
devoted  to  the  manuiacture  of  a  drink  &r  more  intoxicating, 
and  much  more  &tal  to  peace,  public  order,  domestic  happi- 
ness, and  all  good  morals,  than  the  mild  and  ordinary  winei 
of  France ;  whioh,  when  unadulterated,  are  the  pure  juioe  of 
the  grape,  and  have  not  the  strength  of  common  cider.  I  was . 
in  the  vine-growing  countries  in  the  season  of  the  vintage, 
when  wine  in  the  greatest  abundance  was  fno  to  all,  but 
tb^re  was  no  more  excess  than  at  any  other  season.  We 
oould  hardly  expect  these  laborious  people,  whose  diief  solid 
auhustence  is  bread,  to  limit  themselves  to  water,  and  we 
oould  not  bat  feel  grateful  that  God  bad  given  them  so  inno- 
cent and  delicious  a  beverage  to  cheer  and  sustain  them 
under  their  toil  It  is  not  the  use  but  the  abuse  of  these 
^fls  of  Heaven,  which  constitutes  the  criminality,  and  con- 
verts them  into  a  fatal  poison. 

Various  attempts  have  been  made  in  different  periods  to 
limit  the  cultivation  of  the  vine.  In  one  case,  after  a  severe 
scarcity,  one  of  the  Roman  monarcha  ordered  the  whole  of 
the  vines  in  certain  provinces  to  be  destroyed,  and  more  than 
half  the  vines  in  other  provinoee ;  and  several  kings  of  France 
have  prohibited  the  occupation  of  land  beyond  a  certain 
amoimt  in  the  culture  of  the  vine,  that  the  people  might  be 
oompelled  to  the  cultivation  of  bread.  Such  interference  on 
the  part  of  governments  in  private  concerns,  and  such 
arbitrary  measures,  seldom  effect  the  desired  end.  The 
40* 
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culture  of  the  bread-grains,  is,  nnquestioQably,  always  of  the 
first  importance ;  hut  arnmgemeDtB  of  this  kind  are  generally 
much  better  left  to  private  interest  than  to  public  control. 
The  principal  objection  to  the  culture  of  the  vine  is,  that  it 
is  in  no  respect  subsidiary  to  any  other  crop ;  that  it  occupies 
the  land  permanently,  without  permitting  any  other  crop ; 
and  that  the  vines  require  mnch  manuring,  Uiough  they  do 
not  always  get  it,  without  furnishing  the  materials  for  pro- 
ducing any  manure.  Some  persons  have  ploughed  or  dug  in 
the  cuttings  and  waste  parts  of  the  vine,  and  it  is  said  with 
extraordinary  success,  but  the  practice  is  not  much  extended. 
The  vines  are  ordinarUy  raised  from  cuttings  in  a  nuraeiy, 
and  transplanted  at  one  year  old,  generally  in  rows  shout 
four  feet  asunder  each  way ;  but  &rther  when  it  is  intended 
to  plough  between  them.  C^eneraUy  the  land  is  dug  with 
a  spade ;  the  old  wood  cut  away  in  the  spring,  and  the 
new  trimmed,  leaving  three  buds  only.  They  are  then 
staked,  and  trained  to  these  stakes,  which  are  from  four  to 
five  feet  in  height.  At  the  harvest  they  are' gathered  witli 
great  adroitness,  the  clusters  being  cot  wiUi  a  knife  or 
scissors,  and  carried  to  the  pressing-house  in  casks  or  carts. 
The  whole  process,  afterwards,  resembles  precisely  the  manu- 
facture of  cider,  excepting  that  I  saw  no  straw  used  in 
laying  up  what  is  called  the  cheese,  the  stems  of  the  vines 
supplying  the  place  of  straw,  in  saving  compactness  to  the 
heap ;  and  that  there  is  no  breaking  or  crushing  of  the 
grapes  as  of  the  apples,  before  they  are  put  under  the  presa 
The  juice,  as  it  comes  from  the  grape,  is  always  white,  but  it 
LB  coloured  by  leaving  the  stems  and-  skins  of  the  grapes  in 
the  vat  with  the  liquor  twenty-four  hours  after  it  is  ex- 
pressed. The  after-management  of  the  wine,  where  it  is 
kept  piu^  consists  in  straining,  and  difierent  drawings  off 
and  bottling,  very  much  like  the  management  of  the  best 
cider ;  above  all  things,  watching  over  the  casks  to  preserve 
them  from  must  or  any  offensive  substance. 
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The  different  luada  of  wioe  take  their  names  £rom  the 
di^rent  countries  or  vinej-ards  in  trhich  they  are  pToduced. 
Z  cannot  persuade  myself  that  the  grape  itself  has  not  much 
to  do  with  the  quality  of  the  wine ;  but  the  constant  r^ly  to 
my  inquiries  was,  that  the  character  of  the  wine  depended 
mainly  upon  the  particular  locality  in  which  it  was  grown, 
upon  some  peculiarity  in  the  aspect,  or  some  unknown  quality 
of  the  soil  I  have  no  doubt  the  particular  quality  of  the 
grape  has  its  foil  share,  and  other  drcumstances  besides  those 
which  I  have  enumerated.  The  adulteration  of  winee,  their 
mixture,  and  their  fabrication  out  of  materials  wholly  foreign 
from  the  grape,  are  carried  on,  undoubtedly,  to  a  great  extent ; 
especially  in  the  cities,  as,  indeed,  in  what  country  are  not 
such  adulterations  more  or  leas  prevalent,  as  the  condition  of 
the  market  may  render  them  profitable  ? 

In  Prance  the  appearance  of  a  YJneyard  presents  nothing  very 
picturesque,  though  in  the  season  of  harvest  it  is  extremely 
rich,  as  I  have  travelled  for  miles  and  miles  through  vineyards 
loaded  with  this  delicious  fruit.  The  fields  in  France  are  very 
rarely  separated  by  fences  or  ditches  j  but  many' facts  have 
come  to  my  knowledge,  and  some  within  my  own  personal 
observation,  which  convinced  me  that  no  where  are  the  r^hts 
of  property  more  scrupulously  respected.  In  Italy  especially, 
in  the  fertile  plains  of  Lombardy,  the  vines  are  trained  from 
tree  to  tree,  sometimes  covering  a  whole  tree  with  their 
thick  and  umbrageous  foliage ;  and  the  purple  clusters  of 
the  fruit,  hanging  over  the  tree  in  the  richest'  abundance, 
remind  one  of  some  of  the  earliest  temptations  to  which  oar 
frail  race  are  said  to  have  been  subjected. 

In  passng  up  the  Rhine,  after  entering  upon  the  high- 
lands, the  base  of  which  the  waves  of  this  magnificent  river 
have  swept  for  so  many  ages,  one  is  absolutely  struck  with 
amazement  at  the  examples  of  industry,  labour,  and  enter- 
prise which  every  where  present  themselves,  in  the  cultivation 
of  the  vine,  wherever  a  &vourable  aspect  presents  itself.    The 
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Bteepest  acclivities  are  walled  up  in  saccessive  steps  or  ngzag 
lines,  from  the  bottom  to  the  top  of  very  high  hills,  so  as  to 
create  or  obtain  some  little  flat  surface  for  the  planting  of 
the  Tines,  and  to  prevent  the  washing  of  the  dirt  from  their 
roota  Where  there  ia  no  soil,  soil  has  heea  transported  on 
the  shoulders  of  men  and  women  in  baskets,  for  no  horse  or 
mule  could  possibly  ascend  many  of  these  heights  ;  and 
where  there  has  been  no  other  method  of  securing  the  soQ 
and  the  vine,  these  baskets  full  of  soil  have  been  placed,  and 
there  remain,  that  the  plant  may  have  a  footing.  The 
manure,  too,  to  supply  these  ^es,  must  be  carried  up,  and 
the  produce  must  aU  be  brought  down  upon  humui  shoulders. 
The  labour  performed  here  seems  almost  incredible.  The 
German  winea  bear  a  high  price,  and  these  situations  pro- 
duce  those  of  the  best  quality.  The  celebrated  Johan* 
nisberg  wine  is  grown  upon  the  banks  of  the  Rhine,  at  a 
magnificent  place  owned  by  the  distinguished  Prinoe  Metter^ 
nich,  and  is  said  to  be  a  source  of  great  profit  The  de- 
lighted traveller  has  the  opportunity  of  at  least  feasting  his 
eyes  on  this  beautiful  vineyard,  and  this  rich  and  picturesque 
country. 

A  vineyard,  if  well  cared  for,  will  last  an  indefinite  nnm- 
ber  of  years.  The  worst  wines  grown  in  France  are  repre- 
sented to  be  the  most  profitable,  aa  they  pay  either  none,  or 
the  lightest  duties,  and  being  sold  at  a  dieap  rate,  they  never 
want  consumers. 

16.  Olitw. — The  cultivation  of  the  olive-tree,  both  fijr 
comfits  or  pickles,  and  for  the  oil  obtained  ftt>m  the  fruit,  is 
oonsiderably  extended  in  France,  and  still  more  in  Southern* 
Italy.  The  extent  of  land  appropriated  to  the  growth  of  the 
olive  in  France  is  stated  to  be  about  803,000  acres.  The 
culture  is  limited  to  the  southern  portions  of  France,  as 
the  tree  does  not  endure  any  considerable  degree  of  odd. 
The  money  value  of  the  product  in  Franoe  is  estimated  at 


byGoogIc 


(nops.  505 

22,776,39s  francs,  or  4,666,279  dollars,  for  sale;  and  the  value 
of  that  which  is  coDsumed  ia  reckoned  at  23,102,841  francs, 
or  4,620,668  dollars,  or  1,836,1692.  sterling.  This  is  a  ^reat 
product  for  a  permanent  articla  The  oil-cakes  left  after 
the  expression  of  the  oil  are  considered  as  very  valuable  for 
cattle,  and  their  value  defrays  some  portion  of  the  eipenae  of 
expreeung  the  oil 

The  olive  ■  groves  or  orchards  in  Southern  Italy  are  very 
extensive.  Looking  out  from  the  hig^  grounds  in  the 
neighbourhood  of  Florence  upon  the  enchanting  valley  of  the 
Amo,  it  appears  like  an  almost  uninterrupted  grove  of  olivet 
as  &r  as  the  eye  can  reach.  It  is  difficult  to  conceive  of  a 
richer,  more  beautiful,  or  more  picturesque  landscape  than  is 
here  spread  before  the  eye;  combining  a  charmingly  varied 
surface,  with  cities  crowning  the  summits,  and  white  palaces 
glittering  among  the  richest  foliage,  the  riter  winding  its 
gentle  and  silver  stream  through  the  whole  length  of  the 
valley,  amidst  forests  and  fields  of  the  deepest  and  most 
luxuriant  v^etation. 

The  olive-trees  are  of  long  enduraaoe.  I  was  shown  some 
orchards  to  which  tradition  ascribes  an  age  of  eight  hundred 
yean ;  the  condition,  however,  either  from  age  or  neglect, 
was  not  flourishing.  More  than  a  hundred  different  kinds  of 
olive-trees  Are  mentioned  in  France,  differing  in  the  quality 
of  their  product,  and  in  their  adaptation  to  different  soils  and 
temperature.  New  varieties  are  occasionally  produced  by 
sowing  the  seed  in  nurseries.  The  trees  are  planted  in 
squares  in  the  fields,  at  the  distance  of  five  or  six  yards 
apart,  more  or  less,  according  as  the  soil  is  dry  or  humid, 
nearer  to  .each  other  in  the  former  case  than  in  the  latter. 
The  trees  should  be  well  manured  either  with  stable  manure  or 
compost ;  it  is  advised  to  di^  round  the  trees  every  spring 
and  autumn.  The  field  should  be  cultivated,  taking  care  to 
guard  agtunat  injury  to  the  roots,  with  the  plough ;  and, 
if  grain  is  sown,  the  portion  near  the  roots  of  the  trees 
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should  be  dog  in  while  green,  and  before  the  grain  is 
fiirmed. 

The  great  enemies  of  the  oHve-trees  are  the  cold  and 
certain  insects.  The  severe  cold  in  1820  and  1836  destroyed 
a  great  man;  trees  in  France.  Uany  insects  infest  the  toees, 
which  sometimes  prove  destmctive,  against  which  remedies 
are  prescribed  lilce  those  employed  against  the  insects  which 
infest  the  apple-trees.  How  &r  it  mi^t  be  snocessful  to 
introduce  the  cultivation  of  the  olive-tree  into  the  Bonthem 
states  of  the  United  States,  I  must,  after  the  above  account; 
leave  the  jMities  interested  to  judge 

The  fig  was  growing  freely  in  Italy  in  the  open  air,  and  hy 
the  road  side. 


CXXV.  GENERAL  VIEWS  OF  FRENCH 
AGRICULTURE. 

I  have  now  gone  over  the  principal  crops  produced  in 
France,  with  the  exception  of  some  which  will  come  under 
review  in  treating  of  the  husbandly  of  Flanders,  where 
these  crops  are  grown  with  more  skill  and  success  than  in 
France, 

I  think  my  readers  will  have  reached  a  conclusion  to 
which  I  early  arrived,  which  is,  that  the  agriculture  or 
husbandry  of  France  is  a  subject  of  much  greater  import- 
ance, and  conducted  with  much  more  skill  than  is  generally 
thought  There  are  several  subjects  connected  with  it  upon 
which  I  shall  speak  hereafter.  In  many  parts,  I  may  add 
in  large  parts  of  the  countiy,  the  cultivation  is  inferior, 
Diligent,  and  extremely  discreditable.  France,  however,  is 
not  the  only  country  to  which  these  remarks  apply  ;  but  it 
must  be  said  of  France,  that  in  some  of  their  principal  crops, 
those  to  which  their  climate  is  adapted,  to  which  they  have 
been  habituated,  and  which  they  have  found  to  yield  the 
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largest  profit,  no  perBons  have  adyanced  further  tlum  they. 
I  instance  only  the  production  of  beet-BUgar,  which  must  be 
taken  in  connexion  with  the  residue  or  refuse  of  the  manu- 
facture, furnishing  bo  rich  and  useful  an  aliment  for  cattle 
and  sheep.  This  production  is  enormous,  and  constantly 
increasing ;  next,  the  production  of  silk,  which  ftimishee  bo 
valuable  and  simple  a  resource  for  the  poor,  and  which,  fol- 
lowed out  in  its  various  ramifications,  will  be  found  to  set  so 
many  thousands,  nay  hundreds  of  thousands,  of  industrious 
hands  in  motion ;  and  lastly,  its  production  of  wine,  so  im- 
portant an  article  of  domestic  conaumption,  and  so  laige  an 
article  of  commerce.  I  am  not  of  opinion  that  perfection  has 
been  reached  in  either  of  these  articles  of  culture, — ^for  to 
what  that  is  human  does  that  term  perfection,  in  any  but 
the  most  qualified  sense,  apply  ? — but  certainly  the  culture 
of  these  articles  is  pursued  with  the  most  exemplary  dili- 
gence and  enterprise ;  I  may  add,  with  as  much  diligence, 
and  enterprise,  and  snoceBS,  as  are  applied  in  any  cultivation 
in  any  country. 


CXXVL   FARM  NEAR  VERSAILLES. 

I  shall  hereafter  recur  to  the  sulgeot  of  the  agriculture  of 
France ;  but  I  may  in  this  place  say,  that  I  have  met  exam- 
ples of  fJEuming  in  France,  which  for  excellence  of  culture  and 
anangement,  and  the  success  of  the  farming,  are  no  where 
within  my  knowledge  exceeded.  A  £ann  in  the  neighbour- 
hood of  Verswlles,  with  the  intelligent  proprietor  of  which  I 
had  the  pleasure  of  an  intimate  acquaintance,  in  its  excellent 
management  may  be  considered  as  a  model  farm.  It  oonusts 
of  about  700  acres.  The  husbandry  is  of  a  mixed  kind ;  a 
la^^  milking  stock  is  kept  on  the  farm,  which  though  not 
reared  on  the  farm,  are  very  carefully  selected ;  and  kept 
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and  fed  id  weU-ftrimnged  and  oapacioui  stables,  vhere  the 
best  arrangements  by  gutters  and  cuteras  are  made  for  ool- 
leoting  and  saving  all  the  liquid  as  well  as  all  the  solid 
manure.  Abundant  crops  of  lucerne  are  grown  both  for 
green  feeding  and  haj,  and  likewise  of  sainfoin.  Good  crops 
of  wheat  are  likewise  raised,  and  of  colta.  Carrots  are 
cultivated  extensively  for  the  stock  ;  and  potatoes  espedally 
for  the  manufacture  of  starch.  This  manufacture,  very  sim- 
ple in  its  character,  constitutes  a  large  olyect  of  attention ; 
and  what  with  the  potatoes  grown  upon  the  place,  and  those 
which  are  purchased,  more  than  one  hundred  thoosaod 
bushels  are  used  in  this  manufacture  in  the  course  of  the 
year.  The  refuse  water  or  liquor  from  this  &brication  is 
first  collected  in  tanks  or  open  reservoirs,  where  it  makes  a 
considerable  deposit  from  the  matter  still  floating  in  it  The 
liquid  portions  are  conveyed  by  small  channels  or  canals 
OD  to  the  grau-fields,  which  are  thus  irrigated,  and  the  solid 
portions  are  taken  out  and  spread.  The  efiect  of  this 
manure  is  extremely  beneficial,  and  it  scarcely  differs  in 
strength  jrom  the  best  animal  or  stable  manura 


CIIVII.    PAEIC  ACCOFNTa 

At  no  place  have  I  seen  a  more  com^dete  system  of  &nn 
accounts  than  at  this  &nn.  The  books  are  kept  with  the 
greatest  accuracy ;  so  that  the  result  is  seen  at  once,  and  any 
specifio  loss  or  gain  is  traced  to  its  proper  souroe.  llirough 
the  kindness  of  the  owner,  I  was  enabled  to  procure  a  form  of 
these  accounts.  I  subjoin  it,  thinking  I  can  give  few  things 
of  the  kind  more  valuable  to  my  readers.  The  great  and 
almost  imiversal  fault  of  farmers  is,  that  through  ignorance 
or  neglect  they  can  hardly  be  said  to  keep  any  accounts ; 
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sometimes  merely  a  few  tnemoratida  in  an  interleaved  alma- 
nack, or  a  few  chalks  behind  the  door ;  or  if  they  keep  books, 
they  are  often  confused,  are  seldom  balanced,  and  the 
farmer  never  arrives  at  a  result  upon  which  he  can  rely. 
Often  under  these  circumstances  he  finds  himself  gradually 
declining  into  hopeless  bankruptcy,  without  being  able  to 
ascertain  the  most  active  and  certain  causes.  The  Bhip  is 
filling,  but  he  cannot  detect  the  leak,  nor  consequently  the 
means  of  stopping  it.  He  may  call  all  hands  to  work  day 
and  night  at  the  pumps,  but  with  little  hope  of  saving  the 
vessel  until  the  fatal  inlet  is  discovered,  and  that  may  prove 
too  late. 

Under  the  system  adopted  by  this  excellent  farmer,  an  ac- 
count ia  kept  with  eveiy  crop,  with  the  stable,  the  cow-house, 
the  sheep-ibld,  the  potiltry-yard,  the  labourers,  and  the  &rm- 
house.  Each  is  regularly  charged  with  every  item  on  the 
debit-side,  and  credited  with  eveiy  return  which  it  makes. 
The  whole  is  then  brought  into  a  general  r^sum^;  an  account 
of  stock  is  taken  ;  and  the  books  balanced  once  a  year  with 
the  accuratr^  of  a  banker's  clerk. 

Take  for  example  his  Winter  In  other  columns  are  ar- 

Wheat :  it  is  charged  with  ranged 

PloDghing,  h&rTowing,  uid  zolling.  The  extent  of  the  land  in  wheat. 

HumreB.  Prodaet  in  grmiii  and  in  stiav. 

Seed.  Prodnet  by  the  acT«. 

Reaphig,  and  bindinf ,  and  slaaUng.  Value  of  the  grain  and  of  tbi  atiaw. 

Ttmahing,  maaaaring,  and  ttoritig.  Total  value  at  the  praduct. 

TnuMporting  and  marketings  Value  per  aeie. 

Rent  of  land.  Proftt  of  the  cultivation. 

Total  of  expencM.  m 

Expense  per  acre.  Low. 

The  account  of  each  crop  ia  kept  in  this  form  in  a  book 
ruled  in  separate  columns  for  this  purposa  The  histoiy  of 
the  crop,  such  aa  the  time  of  sowing  and  of  reaping,  is  given 
at  the  bottom  of  the  page  ;  and  the  average  yield  of  the  crop 
for  the  ten  preceding  years. 
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The  account  of  the  Stable  U  kept  in  this  form : 

Expenses.  Credits  to  the  Stable. 

Feedingof  the  hone*.  Labtnin  upon  tlia  Fum  —  Ptoo^- 

Utenril*  uid  furniture  for  Uie  ttablaa.  ing,  &c. 

Equipage* — HuneaM*,  nddluj.  —         Upon  the  road. 

Curiages.  Hanure. 

Waggonen  mi  Oatlem— Wagea  aad    Profit  or  loss. 

expenaca  on  tht  road. 
Board  of  waggoaara  and  oatleia. 
Ertwtwdinary  >»pwil)>. 

The  expenses  of  the  Sheep-fold  are  kept  as  follows.  The 
account  opens  with  the  1st  of  July,  and  fimshes  with  the 
30th  of  June  :— 

Account  is  taken  of  the  num-    A  second  column  gives  the 

ber  of  account  of  purchases ;  and 

Fioeka.  another  of   sales,    during 

a.«p.  the  year. 

Hfgaa.  ^  fourth  column  gives  the 

number  of  flocks,  sheep, 

lambs,  and  rams,  at  the  end 

of  the  year. 

The  next  chapter  embraces  the  several  items  of  expense, 
such  as — 
Cost  of  feed.  Other  columoB  give  the  esti- 

Driring  and  foldtog.  "^t«l  '^^^  of  1^«  ^ock  at 

Hordiea,  tRiugba,&i&  the  beginning  and  close  <rf 

TramportUig  and  enwiaa  of  mar-  ,, 

keting.  tbe  year. 


Shepherda— th«i 

„  „    haazi. 

Straw  for  litter. 
Total  of  ei 


HetnRi*  from  the  aala  of  ahnpL 

u  n  vool  and  akiaa. 

„  the  valae  of  mamue. 

„  the  benefit  front  folding. 

Profit  or  km. 

The  account  of  the  Cow  or  Hilk  establishnient  is  kept  in 
the  same  form : — 
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Keepiof  of  tbe  eon,  Nniabor  of  oowt,  mud  their  T^ne  at 

Coat  of  aowB.  the  beginiuDg  of  the  ye&r. 

Careafthem.  EKpcnae  of  cow*  pnrchued. 

UtenaiU.  Namber  of  ealrea. 

Retunu  fhm  milk  or  butter  toI4. 
„      from  MJre*. 

T»hw  ofuMtiiire. 

The  Poultry-yard,  embraciog  also  the  Pigs,  ia  brooght 
under  a  similar  supervision,  and  the  accounts  of  the  whole 
year,  in  expenses  and  returns,  are  carefully  preserved  and 
a^usted. 

The  account  of  Manures  is  likewise  kept : — thus, 
Munirw  pnrchued.  Loading  ud  onloading.  Compotit  hoKps. 

~  Spreading.  Fulding. 

Oil-cakea  purchaeed 

The  general  expenses  of  the  Farm  are  then  brought  into 
the  account : — 

Oreimen  end'  their  tmrelliiiK  ax-  Wood  and  cottiog  foel. 

penaaa.  Meaanring  ground. 

BooUeeper,  itationeT;,  and  poatage.  Mole  and  rat  catcher. 

Wage*  and  ekrtliing  for  the  eerraota.  Workmen,  bj  the  day  or  taak. 

JoimevingB,  hontiiig,  dr^^  Expenae  of  waggona  and  farriery. 

Time  of  hcwas  for    Mrrioe   of  tli«  Saddleiy  and  bameea. 

fiunily.  Bedding  and  linen. 

Inanranoe  againrt  Hre  and  hail.  Painter,  glazier,    carpenter,    black- 
Taxes,  amith,  iron  monger. 
Utenula  and  Fumitnre. 

The  specific  expenses  of  the  household  are  next  brought 
into  account  :— 

Kitcbeo  eipcnaca.  B««r. 

Cellar.  Produota  of  the  faiin  owwomed,  each 

Eatablei.  aa  milk  and  ereain,  egga,  ponltiy, 

Groceriea.  mutton,  porii,  potaloei,  fruits  and 

Batcher.  Tegetablea,  butter,  and  chesac 

Baker.  Preeenta  to  wrranta. 

Wood  and  chanokl.  Sew  Year'i  and  Diristmaa  gina. 

Honaehold  and  kitchen  fomitDre,  Care  and  madioine  in  rickneaa. 

Miscellaneoua  expenses  follow: — 
For  the  poor,  charitable  gift*.  Ucal,  bre*d,  wood,  medicine,  board- 

Bdoeation  of  poor  childno.  ing,  elaihing,  finiila  and  Tegetablea. 
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Expenses: — 

CiTic  chargMat  tha  mkyor;.  For  a  pablie  engine  and  canuge  to 

To  Uw  poUee-eDeera,  or  ooimti;  wateh.       protect  igamM  fiia. 

I  h&ve  thus  given  the  items  of  accouots  kept  on  this  excel- 
leatl^-managed  estate,  not  so  much  to  recommend  the  precise 
form  in  which  they  are  kept,  as  to  show  their  particuhuit; 
and  exactness.  The  great  value  of  this  extreme  preciuon  is, 
that  the  owner  is  at  once  enabled  to  discover  what  are  the 
particular  sources  or  occasions  of  expense,  and  to  determine, 
if  it  should  be  necessary  or  expedient,  what  he  may  at  once 
retrench  or  for^o.  The  keeping  of  such  accounts  requires 
time  and  care,  and,  perhaps,  in  this  case,  they  may  be  too 
much  extended.  But  a  careful  and  orderly  arrangement, 
together  with  punctuality  and  exactness,  so  that  the  work 
may  never  get  into  confusion  or  atrean,  will  overcome  much 
of  the  difficulty.  The  satis&ction  and  advantages  aiimng 
from  it,  will  be  a  fiiU  oompensation  for  the  labour  and  ex- 
pense which  it  may  require.  I  cannot  understand  why  on  a 
large  farm  a  bookkeeper  should  not  be  kept  as  much  as  in 
any  shop  or  other  trading  concern. 

I  only  add,  that  I  have  the  .results  of  the  accounts  of 
Uiis  farm  from  1816  to  18i6,  thirty  years;  that  tha  receipts 
vary  considerably  as  products  and  prices  vary  ;  but  that,  in 
not  more  than  three  years  in  the  thirty,  was  there  any  loss, 
and  in  the  other  cases  a  &ir  and  reasonable  giun. 


CIXVIU.    AGRICULTURE  OP  BELGIUM 
AND  HOLLAND. 

I  pass  now  to  the  agriculture  of  Belgium  or  Flanders.  Uy 
remarks  will  embrace  the  whole  of  the  Low  Countries, 
Holland  as  well  as  Flanders.  Though  they  differ  in  many 
particulars,  yet  they  may  be  considered  together.  I  entered 
these  beautiful  conntriea,  beautiful  in  the  eye  of  an  agricul- 
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turist  from  the  richnesB  of  their  crops,  and  the  peTfection  of 
their  cultivation,  in  the  month  of  June  ;  and  I  confess  my 
ezpectatjous,  excited  aa  they  were,  were  more  than  anBwered. 


CXXIX.    THE  SOIL. 

A  great  portion  of  these  coimtries  may  be  considered  as 
alluvial ;  mach  of  it  formed  from  the  recession  of  the  sea 
utd  the  elevation  of  the  land;  much  by  the  gradual  en- 
oroachmentB  of  the  land  upon  the  Bea,  as  where,  hj  the 
meeting  of  the  tides  with  the  streama  of  some  of  the  great 
liverB,  which  here,  by  various  channels,  find  their  passage 
into  the  sea,  a  sand  bank  is  formed,  and  presently,  by 
successive  deposits  of  mud  bronght  down  by  the  streams, 
an  island  or  outstretching  point  is  produced,  which  is 
gradually  raised  above  the  level  of  the  tides ;  and,  lastly, 
by  ihe  actual  embankment  by  dykes  of  immense  tracts, 
which  still  remain  many  feet  below  the  level  of  the  sea ; 
and  which  form  ezteniuve  basins  or  endosures  of  almost  un- 
surpassed fertility. 


CXXX.   THE  DYKES  AND  POLDERS. 

The  extent  and  magnitude  of  these  embiokments  is 
matter  of  inexpressible  surprise ;  and  one  is  compelled  to 
ask,  where  and  who  are  the  men  of  such  unconquerable  and 
gigantic  enterprise  as  to  raise  these  extraordinary  mounds ; 
thus  to  defy  the  ocean ;  and  thus  to  effect  oonquests,  than 
which  none  more  brave,  illustrious,  or  beneficent,  are  recorded 
in  history,  and  compared  with  which,  military  conquests 
seem  to  desewe  only  the  execration  of  mankind. 

The  external  dykes  are  from  126  to  150  feet  in  width  tvt 
the  bottom,  with  spacious  roads  on  the  top  of  them  ;  and  in 
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several  cases  the  water  requires  to  be  lifted  twice  before  it  is 
thrown  into  the  sea.  These  immense  tracts  of  land,  which 
have  been  thus  redeemed  from  the  sea,  are  denominated 
polders.  These  polders  are  said  to  average  more  than  eleven 
hundred  acres  each ;  and  that  436  polders,  embracing  an 
extent  of  475,000  acres,  are  kept  d^  by  816  mills.  The 
water  to  be  removed  is  of  course  the  fresh  water  from  rain,  or 
the  water  frt}m  springs,  and  some,  doubtless,  from  the  infiltra- 
tion of  the  sea.  The  work  of  one  mill  is  required  to  keep 
six  hnndred  acres  sufficiently  free  from  water.  The  whole 
amount  of  this  poldered  or  redeemed  land  in  Holland  is 
represented  to  exceed  five  millious  of  acres,  an  amount  to  be 
redeemed  from  the  sea  scarcely  within  the  limits  of  credibility. 
But  the  original  erection  of  these  dykes  is  not  the  whole 
amount  of  labour  which  they  demand, — a  demand  which 
knows  DO  interruption  nor  cessation.  It  is  said,  upon  compe- 
tent authority,  that  had  the  original  dyke  at  Walcheren 
been  made  of  solid  copper,  it  would  have  cost  less  than  it  has 
cost  in  its  formation  and  repairs. 

I  present  here  a  sketch  of  the  polder  of  Snaetskerke,  given 
by  RadclifTe  from  the  government  survey.  This  polder  contains 
about  1300  acres,  and  was  drained  by  order  of  Napoleoa 
"  The  creek,  with  its  minor  branches,  by  which  the  tide  over- 
spread nearly  the  entire  sur&ce,  ia  traced,  to  point  out  its 
original  state ;  but  that  has  now  given  way  to  the  regular 
divisions  and  arrangements  marked  by  the  parallel  lines, 
which  describe  the  present  circumstances  and  appearance: 
The  &cility  of  this  improvement  is  so  obvious,  that  it  is  only 
surprising  it  should  have  remained  so  long  unexecuted ;  the 
banks  of  more  ancient  polders,  which  nearly  surrounded  this, 
having  rendered  it  imnecesBaiy  to  do  more  than  to  shut 
out  the  sea  at  one  point  of  influx,  about  1450  feet  in  extent" 
Let  us  look  next  at  the  pecuniary  result  of  thia  improve- 
ment "  The  land  which  has  been  reclaimed  by  it  was  let 
for  a  sheep-pasture,  at  252.  steriing,  or  about  125  dollars,  and 


byGoogIc 


TH8    DTKX8    AJtD   P0LDBB8. 


515 


waa  thrown  up  by  the  farmer  aa  uatenable.  Upon  being 
dried  by  this  summary  improvement,  the  lots,  of  which 
there  are  one  hundred,  of  thirteen  acres  each,  were  sold  by 
auction  at  an  average  of  29U  13s.  id.  each,  or  about  1458 
dollars,  and  would  now  bring  nearly  double  that  sum '." 


SKETCH  OF  THE  POLDER  OF  SNAERSKEREE. 

A  great  work  of  this  same  kind  is  now  going  on,  which 
ia  no  other  than  to  drain  the  Harlaem  Lake,  and  lay  the 
bottom  dry  for  cultivation.  Thie  great  work  has  been  some 
time  in  progress  by  means  of  poweriul  steam-engines,  and 
when  com{deted  will  lay  dry  about  50,000  acres*.  The 
extent  proposed  to  be  drained  is  said  to  be  seventy  miles 

■  Sadcliffe'i  FUnden. 

'  It  u  at&ted,  lliat  In  order  tu  exliaiut  the  l&ke,  3000  millioDa  ot  tona  of 
wftter  must  be  raised  ;  and  in  order  to  keep  it  diy,  A4,0O0,0O0  of  lone  miuit 
be  ralaed  auaoallf  j  and  Bonietiince  SO/NM/MO  of  this  in  <»ib  or  two  monthi, 
Wliat  a  giganUc  project  I 

VOL.  IL  41 
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square.  Another  tract  whicli  has  been  laid  bare  contwns 
18,000  acres.  It  ia  impossible  to  contemplate  these  mighty 
and  beneiioent  achierements  but  with  the  most  profound  ad- 
miration. But  if  on  immense  labour  and  expenee  have  been 
devoted  to  their  creation,  a  corresponding  vigilance,  a  vigi- 
lance moat  laborious,  inde&tigable,  and  unceasing  is  ro- 
qoirad  to  maintain  them.  The  inhabitants  of  this  great 
country  sleep  always  in  the  immediate  neighbourhood  of  an 
enemy's  oamp,  and  are  exposed  to  irruptions  and  invaeione, 
agunat  which  all  human  power  may  be  unavailing.  The  ■ 
recollection  of  the  floods,  which  have  occasionally  broken 
away  these  barriers,  and  swept  the  country,  is  perfectly 
terriSo.  In  the  course  of  thirteen  centuries  >  no  less  thaa  190 
great  floods  are  said  to  have  occurred  in  Holland  ;  so  that  a 
destructire  inundation  may  be  said  to  have  occurred  as  often 
as  once  in  seven  years,  and  the  years  so  late  aa  1808  and 
1825  were  marked  by  great  floods.  In  1230,  100,000  per- 
sons are  reported  to  have  perished,  with  cattle  innumerablei 
In  1410,  20,000  persons  were  drowned ;  and  in  1570  an  equal 
number.  In  1717,  the  flood  is  reported  to  have  destroyed 
12,000  men,  6000  houses,  and  80,000  cattle.  The  sea  has 
been  known,  in  some  cases,  to  have  risen  eight  feet  above 
the  dykes,  These  events  are  certainly  among  the  most 
tremendous  in  history ;  and  evince  the  extraordinaiy  courage 
and  perseverance  of  a  people,  who  again  repel  the  merdless 
invader,  and  bravely  plant  themselves  directly  upon  the 
recovered  field. 


CXXXI.   THE  WATER  MACHINERY  OR  MILLS 

These  countries  have  to  exercise  a  double  guard  ;  the  first 
against  the  irruption  of  the  ocean,  and  the  second  agiunst 

>  From  file  to  1825. 
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the  overflowing  of  tie  ^reat  rivers,  which,  fed  by  streams 
from  inouDtaina  covered  with  eternal  snows,  here  divide  into 
man;  branches  on  their  way  to  the  ocean ;  and  likewise  from 
the  rain  which  falls,  and  has  no  way  of  escape  but  as  it  is 
pumped  up  and  turned  off  into  the  riven  or  the  sea.  In 
some  cases,  siz,  eight,  and  ten  feet  of  water  have  been  re- 
moved ;  it  is  stated  "  that  in  one  case,  a  depth  of  more  than 
thirteen  feet  required  to  be  removed  on  land  more  than  eight 
feet  below  the  high  water  of  the  river  into  which  it  was 
necessary  it  should  be  dischai^ed.  It  was  raised  into  a 
reservoir,  and  let  into  the  river  at  low  water.  The  water 
required  to  be  raised  by  successive  lifts  twenty-two  feet,  not 
an  uncommon  lift  in  Holland."  The  machines  by  which  this 
water  is  raised  are  windmills,  made  with  extraordinary  care 
and  expense,  and  presenting  to  the  unaccustomed  eye  a  pecu- 
liar but  not  unpleasing  appear&nca  I  counted  more  than 
two  hundred  in  sight  at  one  time,  and  was  told  that  more 
than  four  hundred  might  be  seen.  These  are  variously  con- 
structed, some  of  them  with  a  spiral  screw  working  in  a  box 
to  which  the  screw  was  exactly  fitted,  and  by  which  lai^ 
amounts  of  water  were  forced  up  without  any  heavy  prefisure 
upon  the  machinery.  In  other  cases,  the  water  was  lifted 
with  a  simple  paddle-wheel  working  in  a  common  trough. 
It  is  stated  that  one  mill  will  free  600  acres  from  water ;  but 
it  is  obvious  that  this  must  depend  upon  various  circumstances, 
such  as  the  quantity  of  water  to  be  removed,  and  the  kind  of 
ma^diinery  employed.  The  most  constant  vigilance  is  re- 
quired to  take  advantfl^  of  all  the  wind  that  blowa  To 
give  some  idea  of  the  expense  of  these  operations,  a  mill  is 
said  to  cost  from  8000  to  14000  dollars,  or  from  16002.  to 
SSOOL  sterling,  and  its  operation  costs  SOO  dollars  or'  SOI. 
Hteriing  a  year.  Many  of  the  persons  who  have  the  care  of 
these  mills  live  in  them  with  their  fomilies. 

These  are  all  windmiUa    Steam-engines  would  probably 
be  as  little  expensive,  and  more  under  command.     Most  of 
41* 


byGoogIc 


£18  SOaOPB&S    AGEIflULTURE. 

these  millB  vere  erected  before  the  use  of  eteam  in  this  wa;  ' 
-was  known ;  but  a  reasoa  given  for  preferring  wind  to  steam 
is,  that,  OB  Holland  has  no  coal,  in  the  event  of  war  she 
miglft  be  without  ftiel,  and  consequently  unable  to  work 
steam-engines,  the  disastrous  consequences  of  which  it  is 
not  necessary  to  dwell  npon. 

Such  are  the  mighty  works,  as  well  indeed  they  may  be 
called  80,  which  arrest  the  admiration  of  the  visitor  to  this 
reclaimed  and  fertile  region,  so  marked  by  the  most  extra^ 
ordinary  enterprise.  They  inspire  a  profound  sentiment  of 
the  hardihood  and  enterprise,  the  courage  and  inde&tigable 
perseverance  of  the  people  who  undertook,  achieved,  and  have 
maintained  them. 


CXXXII.  FLEMISH  AGEICTTLTtJRR 

The  ^rioulture  of  Flanders  is  chiefly  arabl&  To  give  a 
detailed  account  of  its  various  crops  and  their  culture,  would 
be  to  compose  a  large  work ;  and  I  shall  therefore  limit  my- 
self to  noticing  those  peculiarities  in  their  practice  by  which 
their  cultivation  is  distinguished,  with  such  remarks  upon 
particular  crops  as  seem  interesting  and  useful.  Flaaders 
itself  is  to  some  extent  a  redeemed  countty ;  and  they  have 
also  their  polders  and  embankments,  canals  and  dykes. 

I  begin  by  saying  that  the  agriculture  of  Flanders  is  supe- 
rior to  that  of  any  country  which  I  have  vi^ted.  I  do  not 
say  that  in  England,  Scotland,  France,  and  Switzerland,  I 
have  not  seen  single  farms  as  well  cultivated  as  any  I  have 
seen  in  Flanders ;  certainly  in  the  Lothians  in  Scotland,  in 
Northumberland,  in  Norfolk,  in  lincolnshire,  in  Bedfordshire, 
in  Berkshire,  in  Cambridgeshire,  in  Staffordshire,  and  in  other 
places,  I  could  single  out  particular  farms  and  considerable 
districts  where  the  cultivation  is  carried  to  &  high  d^ree  of 
perfection  and  productiveness;  but  taking  into  view  the 
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lai^e  portion  of  FUnders  whicli  I  visited,  for  neatness,  exact- 
ness, and  thoroughness  of  cultivation,  for  the  evenness  and 
magnificence  of  the  crops,  for  the  propriety  and  exactness 
of  the  rotation,  for  the  economy  and  excellent  modes  of 
applying  their  manures,  and  for  the  ohvious  and  distinguished 
improvements  made  in  the  soils,  this  country  seems  unsur- 
passed. It  is  not  a  little  humiliating  that  this  has  been 
done  by  a  people  comparatively  without  education,  with  no 
pretensions  whatever  to  what  is  called  agricultuiBl  science,  and 
with  few  implements,  and  those  tar  from  being  the  most  im- 
proved. To  say,  however,  that  they  are  without  education  and 
agricultural  science,  is  a  great  misnomer.  They  have  the  surest 
of  all  science,  that  which  grows  out  of  long  experience,  and 
which  comes  from  the  application  of  the  mind,  sharpened  by 
necessity,  to  whatever  is  passing  within  its  own  province, 
and  avails  itself  of  all  the  lessons  which  that  experience 
suggests.  I  am  far  from  thinking  that  with  them  the  ulti- 
matum of  improvement  has  been  reached.  I  should  regret 
to  find  any  where,  in  any  science  or  art,  the  door  of  inquiry 
closed ;  but  at  present  they  may  congratulate  themselves 
with  having  reached  a  degree  of  improvement,  which  many 
other  countries,  with  superior  advantages  in  other  respects, 
have  not  as  yet  approached.  Though  their  implements  have 
been  imperfect,  there  is  yet  an  obvious  reason  why  they  have 
been  effectual.  The  great  agricultural  instrument  in  Flanders 
is  a  spade  We  are  contriving  all  kinds  of  implements  whicli  , 
shall  lessen  human  labour.  We  want  all  sorts  of  machines 
which  shall,  if  possible,  do  the  work  of  or  by  themselves. 
We  want  that  they  should  be  impelled  by  wind  or  by  steam, 
or  by  brute  force  ;  and  we  would  be  glad,  as  &r  as  possible, 
to  dispense  with  the  necesuty  of  personal  superintendence. 
The  Flenush  farmers  reluct  at  no  personal  superintendence 
or  toil;  and  even  an  inferior  implement,  with  a  thinking 
and  directing  mind  at  the  end  of  it,  may  be  more  efficient 
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than  many  a  more  complicated  or  better  contriyed  machine, 
which  is  expected  almost  to  make  its  own  way. 

CXXXUL    THE  SOIL;  AND  SIZE  OF  FARMS. 

The  soils  of  Flanders  are  generally  inferior;  but  they 
illustrate  the  Latiu  proverb,  that  persevering  labour  over- 
comes all  difficulties.  In  many  instances,  the  iaimers  plant 
themselves  upon  an  almost  hopeless  blowing  sand,  which 
would  seem  to  defy  all  v^etation.  They  will  begin  by 
planting  oata,  or  lye,  and  broom ;  the  oats  or  rye  are  used  for 
forage,  and  so  are  the  tops  of  the  broom,  which  remains  in 
the  ground  three  years,  and  is  then  ploughed  in  to  form 
and  enrich  the  Boil ;  and  when  by  degrees  they  can  advance 
so  far  as  to  grow  turnips  or  clover,  so  as  to  feed  a  cow,  the 
way  of  success  is  open.  In  such  case,  all  manure,  solid  and 
liquid  of  eveiy  kind,  is  saved  with  care,  and  the  whole 
redoubles  itself;  and  after  a  time  is  witnessed  the  conver- 
sion of  this  arid  sand  into  a  productive  soil. 

The  size  of  farms  in  Flanders  is  small,  in  many  cases  not 
exceeding  fifty  acres ;  often  less  than  this,  and  not  more  than 
six  or  seven  acres.  The  amoirnt  produced,  upon  even  the 
smallest  holdings  is  remarkably  and  presents  an  advan- 
tageous, and  often  an  instructive  contrast  with  the  product 
of  large  fEtrms. 


CXXXIV.    THE  CULTIVATION  OP  THE  SOIL, 
TRENCHING,  PLOUGHING,  MANURING. 

1 ,  The  first  characteristic  of  Flemish  husbandly  is  their  de^ 
cultivation.  In  some  cases  this  is  done  by  the  spade,  in  others 
by  the  plough,  and  sometimes  conjointly  by  the  plough  and 
spade.    The  land  is  gradually  trenched  to  the  depth  of  twenty 
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incfaea  or  more.  The  laud  for  grain  being  laid  out  in  atitcfaea, 
six  or  fleren  feet  wide,  is  the  intervals  a  deep  treoch  or  ditcli 
is  dug,  say  of  a  foot  io  width.  The  next  year,  in  cultivatiDg 
this  same  laud,  a  fiwt  in  width  will  be  taken  from  the  side  of 
this  stitch  and  thrown  into  the  ditoh  or  open  space,  widening, 
of  course,  the  next  bed  to  the  extent  to  which  it  is  cut  off 
from  the  other ;  filling  up  the  trench  of  the  preceding  year, 
and  forming  a  new  trench.  This  is  repeated  year  after  year, 
until,  according  to  the  width  of  the  stitch  or  bed,  the  whole 
ground  is  gone  OTer  to  the  depth  of  a  double  spading.  At 
the  same  time,  aa  the  successive  crops  have  followed  each 
other,  the  ground  has  been  carefully  improved  by  manure, 
until  A  fine  rich  and  mellow  bed  of  soil  is  formed.  Thia  opera- 
tion resembles  subsoiling,  with  this  differenoe,  that  the  work  is 
more  thoroughly  and  carefully  done-  with  a  spade  than  it  can 
ever  be  with  a  plough.  A  deep  soil,  where  properly  enriched, 
is  obviously  most  &vourabIe  to  vegetation.  The  air  itself  is 
a  great  enricher  of  the  ground ;  water,  another  great  element 
of  fertility,  passes  through  a  well  cultivated  soil,  leaving  its 
fertiludng  influences,  without  becoming  stagnant,  and  so 
injuring  the  soiL  All  plants  do  not  eqiudly  require  deepness 
of  soil,  yet  even  the  plants  which  appear  most  superficial 
often  extend  the  fine  tendrils  of  their  roots  in  search  of  food 
much  farther  than  the  eye  can  follow,  or  than  is  generally 
supposed.  A  French  farmer  states  that  he  has  found  the 
roots  from  a  plant  of  wheat  extending  five  feet  All  tap* 
rooted  plants,  such  as  clover  or  carrots,  frequent  crops  in 
Flanders,  of  course  demand  a  deep  culture. 

The  first  object  then  of  the  Flemish  &rmer,  is  to  get  a 
deep  and  friable  soil,  well  enriched,  and,  aa  &r  as  possible, 
equally  enriched  throughout '  Thia  is  done  with  great  pains- 
taking, and  the  whole  resembles  the  most  beautiful  garden 
cultivation.  Even  where  it  is  ploughed,  the  trenches  at  the 
sides  of  the  field,  and  between  the  beds,  are  cleaned  out  by  a 
spade ;  what  is  taken  out  is  laid  carefully  upon  the  beds; 
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and  the  whole  executed  with  a  neatness  aoA  ezactDeas  the 
most  particular,  and  perfectly  delightful  to  the  eye. 

2.  Sdbsoilihq. — ^They  have  a  peculiar  mode  of  workiagf 
their  land  in  many  cases,  of  which  their  best  &rmera  think 
very  highly,  and  which  is  well  deserving  of  notice.  Imme- 
diately after  the  plough  haa  opened  the  fiirrow,  workmen 
follow  with  a  spade,  and  take  out  from  the  bottom  of  the 
furrow  large  spadefiilB  of  earth,  laying  them  up  upoD  tiie 
turned  land.  Here  they  remain  iu  lumps  until  they  are 
reduced  to  fineness  by  the  warmth  and  air,  and  spread  them- 
selves upon  the  soil.  They  have  an  opinion  that  this  is  equal 
to  a  good  manuring.  The  next  furrow  slice  of  course  &lls 
into  these  boles,  and  to  some  extent  there  is  a  complete  io- 
version  of  the  surfaee-soil.  This  does  not  answer,  however, 
where  the  land  is  clayey,  or  strong  and  adhesive,  as,  in  that 
case,  water  would  collect  and  remain  in  the  holes  made  under 
the  furrow  with  the  spade.  The  object  of  the  Flemish  &rmer 
is  to  have  the  ground  thoroughly  enriched  and  friable ;  and 
to  give,  as  far  as  possible,  a  quick  pasa^e  for  the  water  which 
faUe  upon  it,  and  free  admission  to  the  air. 

3.  DfiAunBO. — Nothing  can  surpass  the  puns-taking  of  the 
Flemish  fanner  in  the  preparation  of  his  soil,  as  the  basis  of 
all  bis  efforts,  and  that  on  which  he  rests  his  hopes  of  success. 
I  have  ^ready  said,  that  with  a  view  to  get  rid  of  sur&ce- 
water,  he  carefully  lays  his  ground  in  stitches  or  beds,  narrow 
or  wide,  in  proportion  to  the  quantity  of  water,  which,  from 
the  situation  of  the  land,  may  require  to  be  disposed  o£  If 
the  land  is  made  wet  by  springs,  he  takes  pains  to  cut  off 
the  springs  by  transverse  ditches.  These  he  fills  with  brush, 
or  wooden  boughs,  and  upon  these  he  lays  stones,  and  then 
covers  with  etuib,  fuid  thus  conveys  the  water  into  an  open 
side  ditoh.  This  is  a  primitive  mode  of  draining,  and  not 
the  best  which  could  be  chosen ;  but  after  the  wood  hss 
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decayed,  the  channel  being  once  fonned,  it  U  likely  to  be 
kept  open  for  a  length  of  time,  by  the  force  of  the  running 
water.  If  the  wetness  of  the  land  proceeds  from  its  low  and 
sunken  position,  or  from  springs  which  cannot  be  cut  off,  it 
becomes  necessary  then  to  cut  it  up  by  open  ditches,  which 
are  made  at  distances  varying  according  to  the  nature  of  the 
land  to  be  drained,  and  into  which  the  water  becomes  col- 
lected. This  takes  up  a  considerable  portion  of  the  surface, 
but  the  compensation  is  found  by  the  dryness  and  available- 
ness  of  the  other  portions,  by  which  method  only  these  could 
be  secured-  This  is  the  universal  practice  upon  the  polders, 
and  these  principal  ditches  are  often  of  sufficient  width  to 
proceed  upon  in  boats,  in  order  to  take  off  the  produce  to  the 
outer  edge  of  the  polder,  where  it  can  be  removed  in  carts. 

4.  Hixaa  thr  Soil. — If  the  soil  upon  which  he  pro- 
poses to  operate  be  composed,  as  often  happens,  of  different 
strata  of  earth,  as,  for  example,  of  mould,  next  of  a  layer  of 
clay,  and  next  of  sand,  he  is  careful,  by  a  deep  trenching, 
thoroughly  to  stir,  and  by  d^^rees  to  intermix  and  enrich 
the  whole.  In  truth,  every  effort  is  made  to  produce  a  deep, 
friable,  rich  bed  for  their  operations ;  and  by  such  means 
soils,  which  appear  at  first  almost  worthless,  are  made  pro- 
ductive. 3fany  soils,  which  in  their  original  condition  were 
sterile  and  comparatively  worthless,  now  take  rank  with  the 
most  fertile. 

6.  RoTATlOH  or  CfiOPS. — Another  great  feature  of  Flemish 
husbandry  is  that  of  a  regular  rotation  of  crops.  This  is 
exact,  and  observed  with  strictness. 

What  this  rotation  shall  be,  must  depend  on  a  variety  of 
circumstances.  An  intelligent  farmer  will  be  likely  to  in- 
quire fitst,  to  what  crops  is  the  soil  best  adapted,  because  of 
this  he  is  likely  to  get  the  largest  product;  what  crop  is 
most  required  for  his  own  use  or  for  the  market ;  what  crop 
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is  likely  least  to  exhaust  the  soil ;  what  crop  is  he  best  able 
to  manure.  In  short,  a  great  variety  of  inquiries  growi^ 
out  of  the  nature  and  particular  condition  of  the  soil,  which 
will  determine  the  oourae  of  crops  to  be  adopted  bj  the 
former,  having  in  view  that  which  he  can  obtain  with  the 
largett  profit,  the  least  expense  and  the  smallest  ityuiy  to 
the  land.  What  are  caUed  green  crops,  with  the  exception  of 
potatoes,  which  enter  laigely  into  human  food,  such  as  carrots 
and  turnips,  are  grown  mainly  with  a  view  to  the  manare, 
which  ihey  furnish  by  the  animals  fed  upon  them.  The 
&nu  is  divided  into  several  portions,  and  on  these  differ«it 
porticms,  distinct  rotations  are  proceeding  r^ularly,  the  aim 
of  the  former  being  to  have  a  variety  of  crops  growing  at  the 
same  time.  In  this  way  he  provides  best  for  the  supply  (tf 
his  family ;  having  a  variety  of  articles  to  dispose  of,  he  runs 
less  risk  in  the  fluctuations  and  caprices  of  the  markets ;  and 
he  is  enabled  the  better  to  husband  and  apply  his  manuraB. 

I  shall  here  give  some  examples.of  these  rotations  of  cro^ 
not  as  furnishing  a  rule  for  other  places,  which  may  differ 
very  much  in  various  oreumstances,  but  simply  as  illustra- 
ting -the  practice  of  these  oareM  husbandmen. 

On  a  BoU  of  a  good  quality,  and  on  which  wheat  may  be  cul- 
tivated, the  following  rotation  is  sometimes  observed : 

1.  Potatoes. 

8.  Wheat,  with  turnips  sowed  upon  the  stubble  after  the 
harvest. 

8.  Oats  and  clover. 

4.  Clover. 

6.  Bye,  with  turnips  sowed  upon  the  stubble  after  the 
harvest. 

6.  In  grass,  to  remain  as  long  as  it  is  profitable. 

The  farm  in  a  oase  like  this,  will  be  divided  into  as  many 
portions  as  there  are  distinct  crops,  so  that  all  will  be  grow- 
ing on  the  same  farm  at  the  same  time. 

The  following  rotation  is  sometimes  had : — 
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1.  Wheat.  6.  Clover. 

3.  R^e  and  turnips.  6.  Rapa 

3.  Oats.  7.  Potatoea. 

4.  Flax. 

Oa  a  veiy  strong  soil  the  following  rotation  is  giyen  :— 
1.  Potatoes,  2.  wheat,  3.  beans,  4.  rye,  6.  wlieat,  6.  clover, 

7.  tuniips,  8.  flax,  9.  wheat,  10.  oats,  11.  &Uow,  12.  tobaceo, 

18.  lye,  14.'  oats. 
The  following  rotation  is  adopted  upon  &  stiff  soil : — 

1.  Potatoes,  with  twenty  tons  of  dung  per  acre. 

2.  Wheat,  with  three  ajid  a  half  tons,  and  fifty  barrels  of 
urine. 

8.  Flax,  with  twelve  tons  of  dung,  fifty  barrels  of  urine, 
and  five  cwt.  rape  cakoi 

4.  Clover,  with  twenty  barrels  of  wood  ashes. 

6.  Bye,  with  eight  tons  of  dung,  and  fifty  barrels  of  urine. 

6.  Oats,  with  fifty  barrels  of  urine. 

7.  Buckwheat,  without  manure. 

On  a  rich  loam  the  following  rotation  is  pursued  :-— 
1.  Turnips,  carrots,  chicory. 
%  Oats  and  clover  seed. 

3.  Clover.         \ 

4.  Wheat.  1      Wheat  occurs  in  this  rotation  four  times 

5.  Flax.  I  in   eleven  years.     Clover,   which   occurs 

6.  Wheat         [  twice,   is  to  be  considered  as  the  only 

7.  Beans.  >  enriching  crop.     l[anure  is  applied,  how- 

8.  Wheat.        I  ever,  the  first,  third,  fourth,  seventh,  and 

9.  Potatoes.     I  ninth  years.   The  cultivation  is  most  oare- 

10.  Wheat.        I  fill,  and  no  weeds  are  spared. 

11.  Oats.  / 

I  have  given  these  different  rotations  from  Van  Aelbroech's 
account  of  Flemish  husbandry. 

It  may  not  be  easy  to  point  out  in  every  instance  the 
principles  on  which  these  rotations  are  founded.  With  the 
Flemish  farmers  they  are  the  result  of  long  experience  and 
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obsorration.  Perhaps  they  might  often  be  changed  to  ad- 
vaDtage.  I  have  known,  for  example,  in  some  parts  of  the 
United  States,  flax  cultivated  to  great  advantage  every 
fourth  year ;  and  in  some  parts  of  England  wheat  grown 
every  second  year.  But  in  each  case  the  land  was  highly 
manured,  and  in  the  former  case  the  land  was  comparatively 
a  new  and  unexhausted  soil.  Uy  object  in  going  into  this 
subject  was  not  to  prescribe  a  particular  course,  but  to  iUos- 
trate  a  great  principle  of  Flemish  husbandry,  which  will  be 
found  equally  applicable  to  every  situation-  The  necessity 
of  a  rotation  of  crops  seems  fiilly  established.  The  kind  of 
rotation  to  be  followed  must  be  determined  by  the  peculiar 
circumstances  of  each  locality,  remembering  only,  that  two 
crops  of  a  similar  character  must  not  immediately  succeed 
each  other  ;  that  the  occasional  intervention  of  a  cleansing 
crop — that  is,  a  crop  which  requires  thorough  weeding — is  in- 
dispensable ;  and  that  those  crops  which  are  to  be  conaumed 
on  the  farm  serve  a  double  purpose,  in  addition  to  the  animals 
which  they  sustain,  they  supply  the  manure  which  is  de- 
manded. The  necessity  of  naked  fallows — that  is,  of  leaving 
the  land  wholly  unoccupied  with  any  crop,  that  it  might 
recruit  itself,  and  the  weeda  be  exterminated  by  repeated 
ploughings — is  no  longer  acknowledged  ;  and  cleansing  crops, 
which  are  manured,  may  be  substituted,  greatly  to  the  &r- 
mer'e  advantage. 

6.  MAHTTBiNa — The  next  great  feature  in  the  Flemish 
husbandry  lies  in  their  system  of  manuring.  In  the  first 
place,  they  manure  their  land  abundantly.  In  one  of  the 
rotations  to  which  I  have  referred  (p.  525),  the  first  six  crops 
were  each  of  them  liberally  manured.  The  seventh,  which 
completed  the  course,  which  was  buckwheat,  was  without 
manure.  In  the  next  rotation  (p.  525),  where  the  rotation 
extended  to  eleven  crops,  five  of  them  were  manured.  That 
the  manuring  was  of  a  liberal  character,  is  seen  in  the  appli- 
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cation  of  sometimes  tvent;  toss  of  manure  to  the  acre,  and 
sometimes  twelve  tons,  with  the  addition  of  fifty  barrels  of 
urine.  Indeed,  the  first  object  of  a  Flemish  fanner  is  to 
increase  his  stock  of  manore ;  to  this  end  he  sufiers  nothing 
which  can  be  converted  into  manure  to  be  lost  or  wasted  ; 
and  besides  that  which  he  makes  &om  his  savings  and  his 
domestic  animals,  he  is  always  ready  to  purchase  manure, 
where  it  can  be  found  accessible,  the  various  canals  in  the 
countiy  furnishing  great  &cilities  for  its  conveyance.  Perhaps 
there  is  only  one  point  in  which  he  is  often  deficient,  and 
that  is,  in  not  raising  sufScient  green  food  for  the  support  of 
cattle,  with  a  view  to  increasing  his  manure. 

7.  LlQOlD  Mastbb. — It  is  not  merely  in  manuring  liberally 
that  Flemish  husbandry  is  remarkable,  but  in  the  particular 
mode  of  applying  this  manure.  The  great  object  of  the 
Flemish  farmer  is  to  apply  it  in  a  condition  to  be  imme- 
diately taken  up  by  the  plants.  Coarse  and  long  manure  he 
ploughs  under  in  the  autumn,  that  it  may  be  in  fi  condition 
to  serve  the  crop  which  is  to  be  sown  in  the  spring.  Or,  if 
to  be  applied  in  the  spring,  he  so  works  it  over  |^d  prepares 
it,  that  it  is  in  a  condition  at  once  to  serve  the  plant.  But 
the  distinguishing  circumstance  in  Flemish  husbandry  is  in 
the  application  of  liquid  manure,  both  to  the  land  before  the 
sowing,  and  likewise  to  the  growing  crop.  In  such  case  the 
growing  crop  immediately  receives  it ;  receives  it  at  a  time 
when,  perhaps,  ^le  manure  first  applied  has  b^^m  to  lose 
somewhat  of  its  efficacy  ;  and  in  a  form  that  its  efficacy  is 
felt  at  once. 

The  difficulty  of  applying  this  liquid  manure  to  the  crops 
on  the  land  is  often  considered  an  objection  to  its  use  ;  and 
there  ia,  with  many  persons,  a  fastidiousness  in  regard  to  the 
use  of  it,  which  ia  quite  absurd,  and  leads  to  the  sacrifice  of 
•  the  most  valuable  and  efficacious  manure  which  is  at  the 
command  of  the  husbandman.    In  some  cases  it  is  tunied 
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into  the  Btnall  ditches  or    furrows  botween  the  boda  or 

Btitches,  and  then  vith  a  spade  thrown  on  to  the  beds  with 

some  of  the  soil  by  which  it  has  been  absorbed.     Id  this  case 

a  light  plough  is  sometimes  passed  through  these  intervals  or 

small  ditches,  between  the  beds,  so  as  to  loosen  the  earth  bj 

which  the  liquid  has  been  absorbed.     But  most  commonly 

it  is  applied  direcUj,  by  means 

of  a  cask  oonstructed  for  that 

purpose,  resembling  the  rehicles 

used  for  watering  the  streets  of 

citiea 

In  the  subjoined  diagram  the 
liquid  from  the  cask  falls  into  a 
trough  plaoed  horizontally,  and 
pierced  with  holes,    by   which 
means  it  is  veiy  equally  distri- 
buted. 
In  other  cases,  where  the  liquid  is  too  thick  to  be  distri- 
buted through  these  holes,  it  is,  in  passing  out,  made  to 
strike  against  a  plank  or  board,  by  which  means  it  is  scat- 
tered evenly  upon  the  ground.    Thus : — 


In  my  opinion,  if  the  liquid  was  made  to  &11  upon  a  plank 
which  should  be  placed  behind,  at  a  slight  inclination,  it 
would  be  more  effectually  spread.    Thus : — 
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In  esse  of  small  fiinna  to  which  this  manure  is  to  be  ap- 
plied, and  where  the  cultivator  has  only  his  own  labour  of 
which  to  avail  himself,  he  adopts 
a  method  of  distributing  this  ma- 
nure, of  which  the  subjoined  cut 
will  give  an  idea ;  l)ut  which,  I  can 
oanly  suppose,  may  not  be  agree- 
able to  persons  not  accustomed  to 
it  The  Flemings,  however,  reluct 
at  CO  labour  hj  which  their  objects 
may  be  obtained. 

In  some  cases  it  is  transported 
into  the  field  by  means  of  a  wheel- 
barrow, with  the  cask  containing 
the  liquid  suspended  between  the 

shafta  There  are  acknowledged  inconTeniences  attending 
its  application  ;  but  many  of  them  are  purely  ideal,  and  the 
extraordinary  value  of  the  manure,  when  thus  applied,  is 
an  ample  compensation  for  any  extraordinary  labour  or 
expense,  which  its  saving  or  its  distribution  may  cost. 

8.  Clbaskbss  m  Cdltivatioh. — Another  feature  in  the 
Flemish  husbandry  is  the  cleanness  of  their  cultivation. 
They  spare  no  pains  in  the  eradication  of  every  weed. 
They  have,  in  this  matter,  much  to  contend  with.    An  old 
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country  under  a  liighl;  manured  cultivation  is  liable  always  to 
be  much  infested  with  weeds,  and  especially  with  the  squitch 
grass  (triticum  repens),  wbiob  is  their  chief  trouble.  What 
cannot  be  accomplished  by  the  ploiigh,  or  the  harrow,  or  the 
hoe,  is  done  by  hand ;  and  occasional  recourse  is  had  to  a 
naked  fitllow.  In  such  case  a  fallow  crop,  that  is,  a  cleansing 
crop, — a  crop,  the  cultiration  of  which  would  effectually  destroy 
the  weeds,  would  be  more  eligible.  The  old  doctrine,  that  the 
land  absolutely  required  rest,  with  a  view  to  the  recruiting  of 
its  powers,  is  now  exploded.  With  unple  manuring,  and 
a  rotation  or  change  of  crops,  its  occupation  may  be  un- 
remitted. 


C2XXV.    MANUREa 

I  proceed  to  the  subject  of  manures,  as  it  presents  itself  in 
Continental  husbandry.  The  Flemish  call  maoure  "  the  god 
of  agriculture."  Of  its  importance  not  a  word  need  be  stud ; 
and  the  Flemish,  in  the  pains  they  take  In  its  accumulation 
and  use,  evince  the  estimation  in  which  they  hold  it.  Manure 
is  indeed  the  foundation  of  all  good  husbandry. 

1.  MiHBBAL  Uanubbs. — Uanures  divide  themselves  popu- 
larly into  three  kinds,  mineral,  vegetable,  and  animal  Of 
mineral  manures,  such  aa  lime,  gypsum,  and  marl,  the  use 
seems  well  understood,  but,  within  my  observation,  they  are  not 
applied  to  so  great  a  proportional  extent  as  in  England  and 
Scotland.  Lime,  or  the  carbonate  of  lime,  is  employed  upon 
lands  which  are  clayey,  cold,  and  heavy ;  and  in  such  case  it 
answers  a  double  purpose,  to  divide  the  soil  and  render  it  light 
and  friable  ;  and  secondly,  to  warm  the  soil.  That  plants  take 
up  some  portion  of  lime  from  the  soU  is  established ;  but 
this  is  so  small  an  element  in  their  composition,  that  few  soils 
are  found  deficient  in  the  necessary  quantity.  That  it  should 
be  applied  to  the  land  in  a  caustic  or  warm  state  seems  like- 
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wise  an  eBtabUsbed  point.  Some  of  the  Flemiali  farmers 
advise  to  the  mistnre  of  lime  with  earth,  and  to  its  applica- 
tion in  that  form  ;  but  this  seems  only  an  increase  of  labour 
without  any  obvious  advantage.  Others  advise  to  the 
mixture  of  Ume  with  heaps  of  vegetable  matter,  so  as  to 
reduce  it ;  but,  in  such  case,  it  is  likely  to  destroy  some  of 
the  most  valuable  parts  of  the  manure.  The  efficacy  of  a 
dressing  of  lime  is  considered  by  the  Flemings  to  enduro 
three  years ;  but  this  must  obviously  depend  upon  the 
quantity  applied.  Thirty  bushels  of  unslacked  lime  after 
being  slacked  is  considered  by  some  farmers  a  proper  appli- 
cation ;  while  others  advise  the  application  of  thirty  bushels 
each  year  for  three  years  in  succession. 

I  have  met  with  the  frequent  application  of  marl  to  light 
lands,  and  to  the  surface  of  peat-lands,  where  it  soon  forms  a 
productive  soil  The  application  of  gypsum  can  scarcely 
be  said  to  be  general  It  is  sometimes  applied  in  the  ground 
to  the  seed  of  potatoes  in  the  planting,  in  which  case  it  is 
generally  admitted  to  improve  the  quality  of  the  potato; 
and  it  is  applied  also  by  being  sown  broad-cast  upon  young 
clover;  in  this  latter  case,  ordinarily  with  success.  The 
philosophy  of  its  operation  is  still  obscure.  It  is  difficult  to 
say  why  it  fails ;  but  it  is  not  less  difficult  to  say  why  it 
succeeds.  It  will  sometimes  be  useful,  and  at  other  times 
without  effect,  in  the  same  locality.  This  I  have  myself 
experienced.  A  very  competent  fanner  in  the  United  States 
gives  it  as  his  opinion,  and  the  result  of  his  experience, 
that  it  sometimes  failed  of  its  effects  from  being  too  coarsely 
ground,  but  that  it  always  succeeded  when  reduced  to  an 
impalpable  powder. 

Uuch  has  been  said  of  the  value  and  efficacy  of  sea  salt 
as  a  manure,  and  in  France  great  complaints  have  been 
made  of  the  heavy  duty,  which  in  fact  prevented  its  use  in 
this  way.  A  distinguished  French  farmer  and  experimenter, 
who  has  devoted  much  time  and  expense  to  this  subject,  and 
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has  fiimiahed  moat  exact  accounts  of  his  experimentB  and 
observations,  has  come  fully  to  the  conclusioD  that  it  is  of 
no  use  whatever  as  a  manure,  and  equally  useless  in  the 
fatting  of  animals.  These  conclusiona  are  different  from  the 
popular  notions,  which  seem  always  entitled  to  some  respect ; 
but  they  are  fully  borne  out  by  the  eiperiments,  repeated  and 
varied,  of  this  indefatigable  inquirer. 

,  2.  Vbgetabib  Mamiibes.  —  Of  vegetable  manures  I  have 
only  to  say,  that  buckwheat  and  clover  are  often  turned  in 
by  the  plough,  and  with  acknowledged  advantage.  The 
Flemish  make  a  point  of  collecting  every  species  of  ve^table 
refuse  which  they  can  find,  all  vegetable  matter  growing  upon 
the  aides  of  the  roads  and  that  which  is  found  in  the  canals. 
They  are  careful  likewise  to  plough  in  their  stubbles,  except- 
ing where  there  is  another  crop  on  the  ground,  such  as  clover 
or  carrots,  which  are  sometimes  sown  among  the  grain  soon 
after  the  crop  is  harvested. 

Under  this  head  may  likewise  be  placed  ashes,  of  which 
the  Flemish  make  great  use.  A  large  part  of  the  fuel  consumed 
in  Holland  is  peat  or  turf,  and  the  Dutch  ashes  are  highly 
valued  as  dressing  for  clover.  These  ashes  are  imported  from 
Holland  into  Flanders  in  large  quantities  in  boats,  and 
always'find  purchasers.  They  are  applied  as  a  top  dresung 
to  dry  meadows,  as  well  as  to  clover  and  likewise  to  flax. 
It  is  not  well  determined  on  what  their  particular  efficacy 
depends. 

The  ashes  of  sea-coal  or  mineral  coal  are  likewise  used  as 
a  manure,  but  they  are  deemed  vei?  inferior  to  the  Dutch 
ashes  propeHy  so  called.  Heath  lands  are  sometimes  lightly 
skimmed,  and  the  heath  burnt  for  the  sake  of  the  ashes ;  but 
if  it  is  intended  to  cultivate  the  land  or  to  plant  it  for  trees, 
it  is  deemed  hurtful  to  remove  the  ashes  of  the  surface. 
Wood  ashes  and  the  ashes  from  the  soap  boilers  are  likewise 
most  care^ly  saved  and  applied.     Wood  ashes  are  not  easily 
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obtained,  because  of  their  eztenBire  use  in  the  arte.  The 
ashes  from  the  aoap  boilers  are  much  esteemed  by  the  Flemish 
for  strong  and  moist  lands,  and  have  a  value  from  their  con- 
taining a  considerable  quantity  of  lime.  The  refiise  from  the 
bleaeheries,  which  contains  a  large  quantity  of  soap,  is  more 
valued  for  dry  and  light  lands  ;  both  of  these  manures  are 
greatly  esteemed  for  clover  and  for  dry  meadows.  Their 
effects  are  understood  to  last  for  three  years,  and  they  are 
more  efficacious  the  second  than  the  first  year. 

The  caltes  from  the  colza  or  rape,  which  remain  after  the 
oil  has  been  expressed,  are  very  mach  used  for  manure ;  in 
which  case  they  are  thrown  into  the  urine  cistern,  and  ap- 
plied thus  mixed.  They  are  supposed  very  much  to  increase 
the  efficacy  of  this  liquid  manure.  Within  a  few  years  how- 
ever, as  I  learnt  at  Oourtray,  these  cakes  have  been  used  with 
advantage  for  the  feeding  of  cows  and  swine. 

In  some  parts  of  France  and  Belgium  the  stalks  of  the 
colza  are  ploughed  in  for  manure,  and  sometimes  burnt  upon 
the  ground,  reliance  being  placed  upon  the  efficacy  of  the 
ashes ;  and  in  some  of  the  wine  countries,  the  cuttings  of  the 
vines  are  dug  in  for  manure,  it  is  said,  with  singular  efficacy. 
It  is  thus  that  that  which  has  been  taken  from  the  earth  for 
the  growth  of  a  plant,  is  returned  to  it  as  a  principal  ele- 
ment iu  the  growth  of  the  same  kind  of  plant  which  is  to 
follow. 

Soot  is  likewise  used  as  a  top  dressing  with  great  advan- 
tage, and  is  considered  twice  as  valuable  as  ashes.  It  is 
applied  to  the  young  clover  and  to  garden  vegetables ;  and  is 
estimated  highly  for  its  power  in  destroying  insects.  Under 
good  management,  every  article  capable  of  being  converted 
into  vegetable  food,  or  of  enriching  the  earth,  should  be  saved 
as  manure. 

I  have  already  spoken  of  the  use  of  the  drainings  of  the  fec- 
tor;  where  potatoes  were  converted  into  starch :  their  efTects 
upon  grass-land  were  most  remarkable.    I  have  in  another 
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place  spoken  likewiBe  of  the  use  of  the  water  in  which  flax 
haa  beeu  rotted.  I  bare  seen  the  most  beneficial  results  from 
it ;  bnt  I  am  not  aware  of  its  use  in  Flanders. 

This  water  is  conveyed  from  the  starch  factory  into  a  basin 
or  excavation,  where,  after  remaining  a  short  time,  it  makes 
a  considerable  deposit  This  deposit  is  taken  out  and  Bpread 
upon  the  land,  or  thrown  into  and  mixed  in  compost ;  and  the 
water  is  drained  off,  and  conveyed  upon  the  field  by  small 
ditches  or  rills. 

3.  AsiHAL  Mand&ss. — The  great  reliance  for  manure,  how- 
ever, every  where  is  upon  animal  manure,  the  excrements  of 
animals,  and  animal  substances.  One  of  the  most  obvious 
deficiencies  in  French  husbandry  is  a  deficiency  in  manure. 
They  are  not  accustomed  to  folding  sheep  upon  their  lands, 
as  is  common  in  British  husbandly.  They  grow  very  little  of 
esculent  vegetable  food  for  their  live  stock,  such  aa  turnips 
and  carrots ;  and  their  cattle  are  kept  in  the  winter  often 
very  hardly  upon  straw.  In  summer  their  cattle  are  much 
in  the  pastures,  overlooked  by  a  herdsman  or  a  cbild,  so  that 
the  manure  is  scattered. 

There  is  likewise  a  manufacture  of  manure  called 
aninudiie  noir,  which  consists  in  boiling  down  the  flesh 
of  animals,  such  as  horses  for  example,  or  animals  which 
have  died  of  disease  and  are  unfit  for  food ;  and  after  it  is 
boiled,  baking  it  in  an  oven,  when  it  Is  brought  into  a  state 
easily  to  be  reduced  to  powder.  There  is  a  manufacture 
of  this  same  kind  of  manure  in  London ;  but,  strange  to  say, 
the  product  is  exported  to  France.  The  refuse  of  the  sugar 
refineries, that  is,  the  animal  charcoal,  crashes  ofbumt  bones 
used  in  cleansing  the  sugar,  is  highly  esteemed  as  a  manure ; 
bnt  it  is  advised  by  the  Flemish  fanners  to  mix  it  with  their 
liquid  manures  in  the  urine  vault.  This  manure  is  much 
employed  in  France.  Its  chief  value  is  on  heath  and  moist 
lands.    It  does  no  good  on  rich,  highly  cultivated  ]and.     It  is 
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spread  broadcast  for  grass,  and  its  effects  are  surprising.  It 
is  applied  to  wheat  land  at  tlie  time  of  the  sowing  of  the 
seed :  it  IB  deemed  much  preferable  to  apply  it  in  the 
autumn  rather  than  in  the  spring.  It  is  applied  in  France 
at  the  rate  of  four  hectolitres  to  an  acre,  which  would  be  at 
the  rate  of  more  than  eleveo  bushels. 

The  Swiss,  likewise,  are  remarkable  for  their  care  of  their 
manures.  The  heap  is  tisually  placed  in  front  of  the  house,  a 
slight  excavation  being  made  for  it  so  as  to  form  a  basin  into 
which  the  liquids 'are  drained.  The  loi^  manure  is  laid  at 
the  sides,  and  doubled  in  with  the  greatest  care,  and  no  little 
skill,  so  as  to  form  a  neat  and  compact  pile  in  a  square  or 
oblong  form.  This  seemed  to  be  almost  a  universal  practice ; 
and  the  neatness  and  exactness  with  which  it  is  laid  up  are 
quite  remarkabia  The  manure  from  the  stables  and  the  re- 
fuse of  the  house  is  deposited  daily  upon  it ;  and  the  drain- 
ings  which  run  down  to  one  end  of  the  basin  in  which  the 
manure  heap  is  placed,  are  often  pumped  or  dipped  up,  and 
returned  upon  the  pile.  The  odour  of  the  heap  directly  by 
the  door  and  under  the  windows  of  the  house  cannot  bo 
agreeable  ;  but  the  extreme  neatness  with  which  it  is  formed, 
and  the  cleanliness  and  care  which  mark  ordinarily  eveiy 
thing  about  the  premises,  do  much  to  redeem  its  oSensive- 
ness. 

In  their  economy  of  manures,  in  their  modes  of  applying 
them,  in  their  extraordinary  liberality  in  the  use  of  them,  the 
palm  must  be  conceded  to  the  Flemish  over  all  other  people. 
The  best  Flemish  farmers  advise  against  the  general  mixing 
of  manures.  Their  doctrine  is,  that  as  different  animals 
demand  different  species  of  food,  as  well  on  account  of 
their  habits  or  constitution  as  on  account  of  their  taste, 
so  different  plants  and  different  soils  require  specific  and 
peculiar  manures.  I  shall  not  discuss  the  question  how 
far  manure  is  to  be  considered  as  the  food  of  plants.  It  is 
enough  for  us   to  know  that  manures  are  indispensable  to 
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their  growth,  and  that  different  manures  are  veiy  difTereiit 
in  their  various  properties  and  effects.  The  manure  of  the 
horse  is  a  powerful  and  warm  manure,  and  considered  as  best 
suited  to  lands  which  are  cold  and  moist  It  operates 
quickly ;  it  lightens  the  soil ;  but  its  effects  paas  off  sooner 
than  those  of  many  other  manures.  The  manure  of  homed 
animals  is  deemed  more  suhstantial,  slower  in  its  operation, 
and  more  durable  in  its  effects.  The  Flemish  &nners  say, 
that  where  a  second  crop  is  raised  upon  the  ground,  the 
effects  of  this  manure  are  more  apparent  in  the  second  than 
in  the  preceding  crop.  It  is  obvious,  however,  that  the  qua- 
lity of  the  manure  must  depend  very  much  on  the  kind  of 
food  upon  which  the  animals  are  fed.  The  simplest  experi- 
ment made  with  the  original  and  most  common  of  all  chemi- 
cal instrumentB,  the  human  nose,  will  at  once  determine  the 
superior  efficacy  of  the  manure  of  animals  highly  fed  with 
esculent  vegetables  and  grain  or  meal  over  that  of  animals 
fed  upon  straw  only.  The  manure  of  swine  is  considered  by 
the  Flemish  as  of  very  little  comparative  value,  and  where 
used,  in  order  to  produce  as  much  effect,  they  advise  to  em- 
ploy fiill  double  the  quantity  which  they  would  use  of  eow 
manure.  My  own  experience  has  led  me  to  rely  upon  the 
dung  of  swine  as  among  the  strongest  of  manures  \  and  the 
low  estimate  which  the  Flemish  farmers  place  upon  it  must 
come  from  the  hogs  among  them  being  fed  mainly  upon 
grass ;  and  from  what  I  have  seen,  both  in  Belgium  and 
France,  being  very  poorly  kept  at  the  best.  The  swill  pail, 
which  is  found  at  the  kitchen  door  in  the  United  States  full 
of  butter-milk  and  whey  intermixed  with  cooked  vegetables, 
broken  pieces  of  meat  and  bread,  is,  alas !  not  to  be  found 
at  many  cottage  or  farm-house  doors  on  the  European  Conti> 
nent.  The  whey  aud  the  butter-milk  are  wanted  for  the 
table ;  and  it  would  be  a  species  of  sacrilege  to  give  meat, 
which  a  large  portion  of  the  labouring  people  seldom  or  never 
taste,  or  bread  to  the  swine.     The  dung  of  swine  is,  however. 
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in  the  best  cases,  to  be  considered  as  a  cold  manure,  and  not 
easily  brought  into  a  state  of  active  fermentation. 

The  dung  of  sheep  is  every  where  highly  esteemed.  It  is 
active  and  powerful ;  and  upon  light  and  moist  lands  they 
rate  two  loads  of  the  dung  of  sheep  aa  fully  equal  to  three  of 
the  manure  of  other  brute  animals.  It  is  much  used  with  the 
oat  crop  ;  but  it  is  not  advised  for  flax,  as  being  apt  t-o  force 
it  to  a  premature  ripeness.  Valuable,  however,  as  is  the 
manure  of  sheep,  I  have  seen  on  the  Continent  no  instance  of 
the  excellent  practice  of  folding  sheep,  which  prevails  so 
generally  in  England  and  Scotland.  In  the  bergerie,  or 
sheep-house,  where  their  sheep  are  brought  at  night,  they  are 
careful  to  spread  an  abiuidance  of  litter,  which  is  generally 
removed  twice  a  year,  in  the  spring  and  autumn.  They 
begin  with  a  simple  layer,  which  the  feet  of  the  sheep  soon 
reduce  to  fineness,  and  so  proceed  layer  by  layer  to  a  depth 
of  three  or  four  feet,  which  thus  becomes  throughout  its 
whole  thickness  thoroughly  impregnated  with  urine. 

In  some  cases  where  the  &rmer  does  not  find  ifr  convenient 
to  purchase  or  own  a  flock  of  sheep,  he  receives  one  to  keep 
or  board  for  another  person.  In  this  case  he  furnishes  straw 
for  their  litter  in  the  stables  on  his  own  account ;  and  he 
furnishes  what  hay,  or  grain,  or  pulse,  they  may  consume  at 
the  expense  of  their  owner,  at  the  current  prices,  or  such 
prices  as  may  he  agreed  upon  ;  and  he  boards  and  lodges  the 
shepherd  with  his  two  dogs,  who  has  the  care  of  the  flock,  at 
about  fifty-four  dollars,  or  eleven  pounds  sterling,  a  year.  He 
does  this  for  the  sake  of  disposing  of  his  produce  and  of  the 
manura  In  the  Lothians,  Scotland,  I  found  several  instances 
in  which  the  crops  of  turnips,  or  ruta-baga,  were  disposed  of 
in  the  field  to  persons  bringing  slieep  from  the  interior,  to  be 
consumed  where  they  grew.  Where  practicable,  this  arrange- 
ment is  excellent.  The  Flemish  are  of  opinion  that  a 
hundred  sheep,  well  fed,  will  give  in  a  well-littered  stable  or 
bergerie  &om  fifty  to  sixty  loads  of  manure  of  more  value 
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tlian   eighty  or  ninety  loads  of  any  other  stahle  or  barn 


I  have  already  spoken  of  the  supply  of  manure  ohtMned  hy 
the  Flemish  &om  the  numerous  distilleries  which  existed  in 
Belgium,  hy  the  immense  number  of  animals  which  were  fed 
and  fatted  on  the  refiue  grains  of  those  diatiUeriea  But 
these  supplies  are  almost  entirely  cut  off 

Another  species  of  manure,  much  valued  on  the  Continent, 
and  especially  among  those  careful  husbandmen,  the  Flemish, 
is  that  of  pigeons  and  ham-door  fowls.  The  superior  efficacy 
of  these  excrements  over  most  other  manures  is  acknow- 
ledged. The  excrements  of  birds  are  voided  only  in  one 
form,  and  may  therefore  be  supposed  to  possess  the  greater 
strength.  This  manure  is  saved  in  Flanders  with  the  greatest 
care.  Contracts  are  often  made  with  persons  who  keep 
pigeons  for  their  manure.  A  hundred  &ancs,  or  twenty  dol- 
lars, is  sometimes  paid  for  the  manure  of  six  hundred  pigeons. 
The  manure  goes  under  the  name  of  columbine.  Hhe  saving 
of  this  species  of  manure  requires  particular  care.  It  is  ad- 
vised to  spread  the  floors  of  pigeon -houses  and  poultry-houses 
with  fine  sand,  tliat  this  manure  may  be  thoroughly  inter- 
mixed with  it,  and  a  fermentation  be  prevented.  If  no  care 
is  taken  of  it,  it  is  wasted,  or  it  becomes  full  of  maggots  and 
vermin,  which  infest  the  birds.  Sometimes  it  is  applied 
mixed  with  water,  but  oftener  in  the  form  of  powder. '  The 
dung  of  pigeons  is  considered  more  powerful  than  tliat  of 
barn-door  fowls ;  but  the  reason  is  not  ascertained.  The 
dung  of  geese  is  not  so  much  valued  as  either,  perhaps  for  the 
reason  that  they  feed  on  grass.  The  birds,  whose  excrements 
form  the  guano,  feed  wholly  upon  fish. 

Guano  has  been  used  to  some  extent  in  France,  but  its  use 
is  much  discouraged  by  the  extraordinary  adulterations  which 
have  taken  place  in  it.  These  adulterations,  according  to 
chemical  analysis,  have  amounted  to  ninety  per  cent  Where 
it  has  been  used,  its  fertilizing  powers  have  been  acknow- 


byGooglc 


ledged ;  but  the  Freach  f&rmera  whom  I  have  met  witli  have 
not  considered  it  superior  in  efficacy  to  poudrette,  or  dried 
night-floiL  On  a  visit  to  a  French  fanner,  about  twenty 
miles  from  Paris,  the  state  of  whose  farm  would  have  been 
creditable  in  any  country,  and  was  certainly  inferior  to  that 
of  few  farms  which  I  have  visited  ;  he  informed  me  that  he 
had  made  trial  of  stable  manure,  of  guano,  and  of  poudrette; 
and  th&t  he  found  the  guano  powerful,  that  the  stable  ma- 
nure produced  the  latest  growth,  and  that  the  poudrette 
produced  the  best  grain.  It  is  obvious  that  we  want  many 
more  details  and  circumstances  to  form  any  strong  conclusion 
from  this  experiment.  In  all  cases,  however,  among  the 
French,  which  came  under  my  notice,  I  found  a  strong  ap- 
proval of  guano,  but  the  preference  given  to  poudrette.  Kore 
experience  may  result  in  a  different  verdict 

4.  LiQniD  Hanuabs,  abd  heahs  of  savibq  theh. — The 
preparations  for  saving  the  liquid  manure,  which  are  uni- 
versal in  Flanders,  and  which  are  occasionally  met  with  botli 
ID  France  and  Switzeiland,  deserve  the  most  particular 
mention.  There  is  good  reason  to  believe,  that,  if  it  could 
be  saved  and  applied  with  equal  ease,  the  liquid  manure  of 
an  animal  is  of  more  value  than  the  solid  excrements.  The 
Flemish  &rmets  suffer  nothing  of  this  sort  to  be  lost ;  and  it 
is  stated  that  in  Ghent  the  servants  receive  a  compensation 
for  saving  the  waste  waters  of  the  house. 

On  a  Flemish  &nn  there  is  always  a  urine  ciatem,  usually 
adjoining  the  stable  or  cow-houae.  A  gutter  or  trough 
behind  the  cattle  or  the  horses  conveys  all  the  liquids  into 
this  cistern,  which  is  placed  outside,  rather  than  immediately 
under  the  cattle,  that  it  may  be  accessible  both  for  the 
removal  and  the  mixture  of  other  matters.  This  cistern  is 
sometimes  twenty  feet  in  length,  twelve  in  breadth,  and  six 
in  depth.  It  is  built  of  bricks,  and  the  bottom  laid  in 
cement,  so  as  to  be  water-tight.     It  is  sometimes  divided 
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into  two  great  compartmentB,  and  sometimes  into  several,  as 
in  the  subjoined  diagram.  . 


h44-- 


These  different  compartments  are  designed  to  preserve  the 
liquid  of  different  ages  separately.  Each  compartment  is 
accurately  gauged,  and  there  is  a  fixed  scale  in  each  com- 
partment, or  in  the  cistern,  where  it  is  not  separated,  by 
which,  from  the  height  of  the  liquid,  the  quantity  is  easily 
determined.  This  is  necessary  for  two  purposes ;  first,  in 
case  of  the  sale  of  the  manure,  and  second,  ia  its  application 
to  the  soil ;  in  both  which  instances  it  may  be  important  to 
know  the  quantity.  In  addition  to  the  saving  of  the  urine, 
the  stables  are  frequently  washed  with  water,  and  this  like- 
wise runs  into  the  common  receptacle.  It  ia  deemed  beat 
not  to  apply  the  urine  until  it  has  some  age,  and  has  passed 
through  a  degree  of  fermentation. 

In  order  to  increase  their  stock  of  manure,  the  fiumers 
purchase  large  quantities  of  manure,  such  as  the  emptyings 
of  privies  in  the  cities ;  and  these  are  carried  in  boats 
prepared  for  the  purpose,  on  the  different  canals,  to  the  fiurms 
which  are  accessible ;  and  many  of  these  &rms  have  places  of 
deposit,  or  cisterns  for  the  reception  of  this  manure,  directly 
upon  the  borders  of  a  canal,  that  there  may  be  Uttle  trouble 
in  discharging  the  load.  This  is  a  double  good  to  the  cities 
and  the  country :  to  the  former,  in  getting  rid  of  their  im- 
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purities,  and  preventing  the  diseases  which  they  might 
engender ;  to  the  latter,  in  enriching  their  hinds.  In  many 
cases  these  phices  are  used  as  deposits  for  the  use  of  manure 
merchants  or  dealers,  who  collect  large  amouats,  and  dispose 
of  it  in  such  quantities  as  may  be  needed  to  the  neighbour- 
ing farmers;  who  buy  according  to  their  means  or  necessities. 
It  is  sold  by  the  barrel  or  tun,  and  is  measured  by  the  scale 
in  the  tank,  or  the  vessel  in  which  it  is  removed.  Sometimes 
the  cisterns  are  covered  in  with  brick,  arched,  and  emptied 
by  means  of  a  pump ;  in  other  cases  they  are  emptied  by 
means  of  dippera  and  buckets ;  and  it  is  important  that  they 
should  be  accessible,  so  that  the  sediment  may  be  removed 
as  it  may  collect.  Sometimes  the  cistern  is  a  mere  round 
well  sank  in  the  ground,  and  emptied  by  a  pump.  But  the 
form  is  of  little  importance,  provided  it  be  secure  and  conve- 
nient, compared  with  the  matter  of  saving  all  this  refuse,  the 
importance  of  which  I  have  already  most  urgently  insisted 
upon.  To  the  great  credit  as  well  as  to  the  great  gain  of  the 
Flemish  farmers,  nothing  of  this  kind  is  ever  wasted  ;  and 
the  cleanliness  of  the  Dutch  towns  and  cities  is  certainly  not 
surpassed,  and  scarcely  equalled  by  any  others. 

A  good  deal  of  stress  is  laid  upon  having  the  cistern 
outside  of,  and  detached  £rom  the  stable,  that  the  fiimes  from 
it  may  not  injure  the  air  of  the  stable,  to  the  prejudice  of  the 
health  of  the  cattle,  or  those  who  tend  them  ;  and  likewise 
on  having  different  compartments  in  the  cistern,  that  the 
liquid  may  have  obtained  a  certain  age  before  it  is  applied. 
They  are  in  the  habit,  likewise,  of  mixing  rape  cakes,  or  the 
cakes  which  remain  after  the  oil  has  been  expressed  from  the 
rape-seed,  with  the  urine,  which  in  this  way  forms  a  most  effi- 
cacious manure.  These  cakes  weigh  generally  about  half  a 
pound,  and  are  sold  by  the  hundred  or  thousand.  Tlie  amount 
of  this  manure  applied  to  the  land  is  often  very  large ;  liberal 
and  ample  manuring  being  one  of  the  great  principles  of 
Flemish  farming.  ' 
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6.  CoHPoer  IIbap& — The  Flcmisli  have,  likewise,  a  mode  of 
preparing  a  compost  heap,  which  is  greatly  approved  among 
them.  They  collect  the  scrapings  of  ditches,  the  v^etahle 
matter  which  is  floating  in  them,  heath,  bushes,  stallcs 
of  vegetables,  and  any  waste  vegetable  matter  which  they 
can  gather ;  with  this  they  mix  a  certain  quantity  of  earth 
or  soil,  and  then  add  quick-lime  in  about  the  proportion  to 
the  heap  of  one-tenth  or  one-fifteenth.  This  heap  is  several 
times  shovelled  and  cut  up  with  a  spade,  until  it  is  in  a  state 
of  sufScient  fineness  to  be  applied  to  the  field.  In  the  Pays  de 
Waes,  a  district  of  country  between  Qhent  and  Antwerp,  the 
cultivation  of  which  is  not  surpassed  in  any  part  of  the 
country,  perhaps  not  in  the  world, — for  I  can  hardly  think  of 
any  culture  more  exact,  more  clean,  or  more  beautiful,  or  any 
crops  more  luxuriant  than  I  saw  here, — ^the  practice  of  the 
farmers  is  to  place  this  heap  near  the  side  of  the  field  in- 
tended to  be  cultivated,  and  then  to  pour  upon  it  a  copious 
sprinkling  from  the  cisterns ;  the  heap  is  then  shovelled  over, 
and  the  whole  thoroughly  intermixed ;  in  which  case  it 
becomes  an  excellent  manure  to  be  applied  before  sowing. 

6,  J&dffbbt's  Hanu&e. — The  preparation  of  JauSret,  which 
has  had  much  celebrity  in  France,  deserves  notice  here.  I 
have  seen  one  similar  applied,  and  with  success,  as  &r  as  the 
object  aimed  at  was  concerned,  in  the  United  States.  The 
object  of  this  invention  was  to  find  some  means  by  which 
straw,  brush,  ferns,  heaths,  broom,  and  other  woody  sub- 
stances, might  be  speedily  brought  into  a  state  of  decom- 
position, so  that  the  mixture  might  be  applied  to  the  land. 
He  supposes  it  possible  to  supply  nutriment  to  the  land  in 
this  way,  without  the  aid  of  animals.  He  advises,  therefore,  - 
to  collect  a  heap  of  materials  composed  of  vegetable  matter, 
such  as  straw,  ferns,  heath,  broom,  turf,  bushes,  small 
branches  of  trees,  stalks,  &(!. ;  and  when  this  heap  is  made, 
the  articles  being  intermixed  and  pressed  together,  you  are 
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then  to  prepare  near  it  a  liquid  of  the  following  mate- 
rials:— 

100  parts  of  fiecal  mattor  and  urine. 

25        „        soot  ^m  the  chimney. 
200       „        gypsum  in  powder. 

30       „       unaUcked  lime. 

10       „       unleeched  wood  ashes. 
A  small  quantity  of  salt. 

„  refined  saltpetre. 

25  parts  of  the  drainage  of  a  manure,  heap,  or  of 
liquid  ftecal  matter. 
These  matters  are  to  be  mixed  in  a  place  near  the  heap, 
with  water  enough  to  make  a  quantity  of  liquor  sufficient  to 
water  this  heap,  and,  in  a  few  days,  produce  such  a  state  of 
heat  and  fermentation  as  will  reduce  and  wholly  decompose 
it.  The  plaster  or  gypsum  must  be  applied  hy  slow  degrees 
and  in  small  quantities ;  otherwise,  it  would  become  hard. 
Near  the  heap,  which  should  be  placed  on  a  piece  of  ground 
slightly  inclined,  should  he  a  basin  or  hole  to  receive  the 
drainings  of  the  heap,  that  they  may  be  returned  upon  it. 
The  washings  or  applications  of  the  liquid  must  be  repeated, 
and  holes  occasionally  made  in  the  heap  to  receive  it.  In  a 
fitvourahle  temperature,  it  is  stated  that  a  fermentation  will 
commence  in  forty-eight  hours,  and  that  in  twelve  or  fifteen 
days  the  whole  matter  will  be  so  reduced  as  to  be  in  a  condition 
to  apply  to  the  land  to  be  ploughed  in  with  advantaga 

I  am  not  able  to  give  with  great  accuracy  the  various 
proportions  of  ingredients  which  are  prescribed ;  but  this 
general  statement  will  be  sufficient  for  practical  purposes, 
understanding  only  that  there  must  be  a  sufficient  quantity 
of  the  liquid  thoroughly  to  impregnate  or  saturate  the  heap. 
Several  other  mixtures  have  been  prescribed  by  difierent 
individuals,  which  produce  the  same  effect ;  the  only  ques- 
tion is  that  of  cost.  I  do  not  deem  it  necessary  further  to 
refer  to  them,  ae  they  have  been  given  in  various  forms  to 
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the  public.  Any  cheap  process,  indeed,  by  which  such  crude 
materials  can  be  decomposed  must  be  valuable,  especially 
when  the  articles  themselves,  of  which  the  application  is 
composed,  are  of  an  active  and  enriching  natura  In  general 
such  prescriptions  are  looked  upon  aa  a  species  of  quackeiy ; 
but  JauSret's  method  has  been  much  approved  in  France. 

7.  General  Rbhabes  ob  MAiniRBa. — I  have  heard  from 
some  fermers  who  claimed  to  be  highly  practical  and  in- 
telligent, great  distrust  expressed  of  the  value  of  liquid 
manure.  They  have  applied  to  tbeir  lands,  with  com- 
paratively small  effect,  the  draininga  of  their  dung-heap; 
but,  as  a  capital  Swiss  farmer  observed  to  me,  the  drainage  of 
a  manure  heap  and  the  contents  of  a  urine  cistern  are  very 
different  matters.  The  former  is,  of  course,  in  strength  and 
efiScacy  very  inferior  to  the  latter. 

The  Flemish  &rmers,  in  the  appUcatiou  of  their  manures, 
aim  at  two  objects :  the  one  to  have  their  manure  in  a  form,  in 
which  it  can  be  immediately  taken  up  by  the  plant ;  the  other 
to  apply  it  at  a  time  when  it  is  directly  needed.  In  a  liquid 
form  it  is,  of  course,  most  accessible  to  the  demands  of  the 
plant,  and  they  apply  it  at  the  time  of  sowing ;  and  to  some 
crops  repeatedly  afterwards,  when  they  are  in  a  growing  state, 
and  the  effects  of  the  first  application  are  exhausted.  They 
are,  likewise,  most  liberal  and  indefatigable  in  the  application 
of  their  solid  manures,  not  limiting  them  to  the  surface,  but 
mixing  them  with  the  whole  soil  by  thorough  and  deep 
trenching. 

CXSXVL    CROPS. 

I  have  already  treated  fiilly  of  many  of  the  crops  cultivated 
on  the  Continent,  but  there  remain  some  few  others  in  the 
culture  of  which  the  Flemish  distinguish  themselves,  to 
which  I  shall  refer. 
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1.  Colza  is  a  plant  cultivated  largely  in  parte  of  France, 
but  veiy  extensively  in  Flanders,  where  it  may  be  considered 
as  a  standard  crop,  the  culture  of  which  ia  carried  to  great 
perfection.  It  is  a  species  of  the  cabbage  family,  and  ia 
cultivated  for  the  oil  which  is  expressed  from  the  seed.  It 
occupies  the  ground  nearly  a  year,  being  sown  in  July  or 
August,  or  transplanted  in  September  or  October,  aud 
gathered  the  ensuing  July.  The  product  of  a  good  crop  in 
seed  is  estimated  at  thirty  bushels.  It  is  considered  a  great 
exhauster  of  the  soil,  but  it  returns  in  its  refuse  much 
of  what  it  receives.  The  stalks  are  often  converted  into 
manure,  and  are  frequently  used  as  fuel  in  cooking  food  for 
cattle,  and  in  beating  ovens.  The  land  on  which  it  flourishes 
best  is  a  strong  rich  soil  rather  inclined  to  sand,  yet  argilla- 
ceous, moderat-ely  humid,  and  with  a  deep  fertile  bed.  It 
must  be  well  drained,  bo  as  to  allow  of  no  standing  water 
upon  it,  and  it  must  be  well  manured.  The  best  preparation 
is  a  green  sward,  or  a  clover  ley  broken  up ;  it  often,  how- 
ever, follows  rye  or  barley.  It  is  important  that  the  culti- 
vation should  be  thoroughly  clean.  When  sown  on  stubble, 
the  stubble  is  first  to  be  thoroughly  harrowed  or  ploughed  to 
the  depth  of  two  or  three  inches,  and  then,  the  weeds  being 
cleared  from  the  land  and  the  manure  spread  upon  it,  the 
whole  is  to  be  turned  over  by  the  plough  to  a  good  depth. 

The  seed  may  be  sown  broadcast,  or  it  may  be  sown  in 
drills :  in  the  latter  case  it  is  more  easily  kept  clean  ;  or  the 
plants  may  be  grown  in  a  nurseiy,  and  transplanted.  In  case 
of  transplanting,  the  crop  is  usually  much  better,  and  the  oil 
made  from  it  of  a  superior  quality  ;  but  the  labour  and  ex- 
pense are  considerably  increased.  When  sown  broadcast  it 
is  sown  very  thin,  and  cleared  out  so  as  to  leave  the  plants 
about  one  foot  apart.  When  sown  in  drills,  the  drills  are 
more  than  a  foot  apart  When  transplanted,  the  plants 
should  first  be  grown  in  an  ample  seed  bed,  and  set  out  at  the 
distance  of  a  foot  from  each  other  in  double  rows,  the  inter- 
vals between  the  double  rows  being  eighteen  inches.     The 
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land  is  ordinarily  laid  in  stitches  on  wLich  four  or  six  rows 
may  be  planted ;  tlie  land  in  the  intervals  dug  out  with  a 
spade,  and  laid  on  the  hed  in  the  autumn,  and  in  the  spring 
this  dirt  levelled,  the  soil  gathered  up  round  the  plants,  and 
the  whole  kept  thoroughly  clean. 

In  December,  when  the  ground  is  frozen,  it  is  sometimes 
watered  with  liquid  manure  from  the  urine  cistern  in  which 
the  rape  cakes  have  been  dissolved ;  and  this  manuring  is 
soraetimes  repeated  in  the  spring  to  the  great  advantage  of 
the  crop.  This  liquid  manure  is  sometimes  applied  most 
beneficially  immediately  before  sowing  the  crop.  Wood  ashes 
are  likewise  recommended  aa  a  manure  ;  and  some  &nner8  in 
G-ermany,  when  the  plant  presents  four  or  six  leaves,  give  it 
a  dressing  of  plaster  or  gypsum.  Uarl  on  light  soils  is  like- 
wise extremely  beneficial ;  this  is  carried  on  to  the  land  in  a 
season  favourable  to  this  work,  and  then  spread  and  distri- 
buted by  a  harrow. 

The  seed  is  often  sown  broadcast ;  but  it  is  very  preju- 
dicial to  the  crop  to  sow  it  too  thickly.  There  are  three  dif- 
ferent modes  of  transplanting  the  crop ;  first,  by  a  spade, 
when  the  workman  makes  the  hole  by  plunging  the  spade 
into  the  ground  to  its  fiill  depth,  when,  pressing  it  irom  him- 
self, children,  who  work  with  him,  place  two  plants  in  the 
hole ;  then  with  drawing  the  spade  the  earth  falls  back  upon 
the  plants,  and  a  pressiire  of  the  foot  between  them  finishes 
the  operation.  Or  a  dibble  or  planter  may  be  used,  which 
makes  two  holes,  into  which  the  plants  are  placed,  and  the 
earth  closed  up  by  hand  ;  or  a  furrow  may  be  struck  with  a 
plough,  and  the  plants  laid  along  in  the  furrow  on  the  side  of 
the  furrow  slice,  and  a  second  passing  of  the  plough  will 
throw  the  dirt  directly  on  the  roots  of  these  plants,  there 
being  a  workman  to  follow  the  plough  to  relieve  plants,  which 
have  been  too  much  covered,  or  to  cover  those  which  have 
received  too  little  dirt  upon  them,  and  to  set  up  those  which 
have  fallen  down. 

The  planU,  which  are  grown  in  a  nursery  bed,  should  have 
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plenty  of  room ;  and  soot  is  recommended  as  an  excellent 
manure  for  them,  as  well  as  for  the  field  after  they  hare  been 
transplanted.  The  plants,  which  are  designed  to  be  set  out, 
are  aometimefl  kept  out  of  ground  five  or  six  days.  The 
design  of  this  is  to  check  vegetation,  so  that  they  may  not 
advance  too  rapidly  before  the  winter,  lest  the  severe  frosts 
should  injure  them.  It  is  not  considered  indispensable  to 
manure  the  field  upon  which  the  crop  is  to  be  planted,  if  it  is 
in  a  good  state,  or  if  the  previous  crop  has  been  manured, 
though  the  crop  will  bear  the  usual  relation  to  the  richness 
of  the  land. 

The  crop  follows  rye  or  wheat  with  advantage,  or  clover  ; 
but  in  the  case  of  rye  or  wheat,  the  stubble  is  to  be  tho- 
roughly cleaned.  The  crop  is  to  be  hoed  during  its  growth, 
and  earth  drawn  round  the  plants.  The  plant  has  dangerous 
enemies  in  flies  and  bugs  which  attack  it.  Against  the  flies 
a  dusting  of  quick-lime  is  sometimes  of  use;  but  the  bugs 
are  with  difficulty  dislodged,  unless  by  a  frost.  The  frosts, 
however,  when  they  occur  nightly  with  warm  days,  are  inju- 
rious to  the  plant ;  much  less,  however,  when  the  ^sts  are 
followed  by  fogs.  It  is  the  habit  of  small  farmers  to  pluck  a 
portion  of  the  leaves  as  food  for  their  stock  ;  but  this  is  at- 
tended by  a  diminution  of  the  product. 

The  harvesting  of  the  crop  is  a  business  requiring  much 
care.  It  must  be  gathered  before  it  is  completely  ripe.  In 
good  weather  it  can  be  laid  in  small  heaps  and  dried,  and 
then  shelled  out  on  cloths  upon  the  field ;  or  it  may  be 
stored  in  a  bam  after  it  has  become  sufBciently  dry.  In  wet 
weather  it  may  be  heaped  up  with  layers  of  straw  between 
"  the  layers  of  colza,  until  a  return  of  good  weather.  If  suf- 
fered to  become  too  dry,  it  is  liable  to  lose  much  by  shelling 
out.  In  cutting  with  a  sickle,  the  workman  is  cautioned 
against  talcing  too  many  stalks  in  his  hand  at  one  time,  as 
more  likely  by  so  doing  to  shake  out  the  seed. 

I  have  already  spoken  of  the  value  of  the  cakes  as  manure, 
VOL.  II.  43 
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though  they  have  been  much  used  of  lEite  for  feeding  stock, 
which  they  informed  me  at  Courtray  was  a  modem  practice 
The  clean  cultivation  of  colza,  and  the  ample  manuring,  serve 
eminently  to  prepiuv  the  land  for  wheat. 

S.  Natbtte. — A  smaller  kind  of  colza,  called  uavette,  is 
cultivated  where  the  land  is  too  light  for  the  larger  kinds. 
It  is  cultivated  for  the  same  purpose,  though  the  produce  is 
seldom  more  than  two-thirds  that  of  the  other.  Its  produce 
is  considered  more  valoable,  and  sells  lor  a  higher  pricei  It 
is  sown  broadcast ;  and  requires  the  land  to  be  well  culti- 
vated and  manured.  The  uavette,  a  rape  of  summer,  is  sown 
in  the  spring,  and  ripens  its  seed  in  September.  This  kind 
ia  much  sown  in  parts  of  England,  as  feed  for  sheep  ;  but  is 
seldom  suffered  to  go  to  seed.  It  produces  a  healthy  feed  for 
sheep,  and  in  good  land  a  most  productive  vegetation.  It 
sometimes,  as  I  have  observed  in  another  place,  affects  badly 
the  ears  of  sheep.  The  navette,  a  rape  that  is  sown  in  autumn, 
has  the  advantage  of  bearing  the  &o3t  well ;  and  is  much 
benefited  by  being  harrowed  in  the  spring 

3.  Poppy. — The  poppy  is  largely  cultivated  in  Flanders ; 
but  I  have  no  recollection  of  seeing  it  any  where  else,  though 
it  often  appears  as  a  weed  in  fields  of  grain,  both  wheat  and 
oats.  It  is  cultivated  for  its  oil,  which,  when  properly  mft> 
nagcd,  is  much  esteemed.  It  is  grown  in  small  quantities  in 
gardens  for  medical  purposes  as  a  narcotic ;  in  which  case 
the  heads  with  a  piece  of  the  stalk  are  out  off  before  their 
maturity,  and  hung  up  to  dry,  and  the  opium  extracted  by 
the  druggists. 

The  poppy  cultivated  is  of  two  kinds,  the  white  and  purple. 
The  latter  kind  produces  the  larger  quantity  of  oil ;  the 
former  the  best  quality.  There  is  another  difference ;  the  head 
of  one  kind  being  much  more  open  than  that  of  the  other ; 
and  the  former  kind  is  almost  exclusively  cultivated  in  Flan- 
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.  clers.  The  soil  required  for  the  poppy  should  be  strong  and 
mellow,  and,  as  far  as  may  be,  protected  from  cold.  It  should 
be  well  cleaned  from  weeds.  Though  ordinarily  sown  broad- 
cast, it  would  be  preferable  to  sow  the  seed  in  drills,  that  it 
may  be  easily  hoed.  The  plants  should  be  left  about  a  foot 
apart.  It  succeeds  well  to  grain,  and  especially  to  hemp  ;  in 
which  case  the  manuring  is  not  required  to  be  repeated.  It 
is  especially  recommended  to  follow  potatoes,  where  the 
ground  has  been  well  cultivated  and  kept  dean.  When  it  is 
intended  that  the  poppy  should  succeed  potatoes,  the  pota- 
toes should  be  well  manured.  When  it  follows  any  of  the 
grains,  several  loads  of  manure  should  be  given  to  the  land 
for  the  crop.  This  manure  may  be  applied  in  the  autumn  or 
spring ;  but  in  either  case  it  must  be  ploughed  or  harrowed, 
and  thoroughly  mixed  with  the  soiL  There  is  danger  of  sow- 
ing the  seed  too  thickly,  and  therefore  it  is  advised  to  mix 
the  seed  before  sowing  with  one  portion  of  earth  and  two 
portions  of  sawdust.  As  soon  ae  tfae  plants  appear,  they  are 
to  be  weeded  and  cleaned  with  great  care ;  and  when  a  foot 
in  height,  to  be  hoed  and  slightly  earthed  up. 

The  gathering  of  the  seed  of  the  poppy  is  to  be  done  by 
hand,  and  at  different  times.  As  soon  as  the  heads  have 
acquired  a  degree  of  ripeness,  they  are  to  be  carefully 
shaken  over  a  basket  or  bag,  bo  ae  to  save  the  first  loose 
seeds.  This  is  afterwards  to  be  repeated  before  the  general 
harvest,  when  the  whole  is  to  be  gathered  by  cutting  off  the 
heads.  The  shelling  of  the  seed  is  afterwards  done  by  hand ; 
for  if  done  by  a  fiail,  the  seed  is  cleaned  with  difiGculty ;  and 
the  pieces  of  the  stalk,  which  then  become  intermixed  with 
the  seed,  give  an  offensive  taste  to  the  oil  The  seed  may  be 
preserved  a  long  time,  but  requires  to  be  aired.  The  oil  of 
the  poppy  is  used  both  for  food  and  light,  and  is  considered  a 
fifth  more  valuable  than  that  of  the  colza.  The  cakes,  re- 
maining after  the  expression  of  the  oil,  are  valuable  for  the 
&tting  of  swine  ;  and  the  stalks  for  fiiel.  The  ashes,  which 
43* 
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remain  after  burning  it,  are  of  the  best  kind  for  manure. 
If  the  seed  be  pressed  in  a  mill  used  for  the  colza  or  other 
oil,  the  greatest  attention  must  be  paid  to  cleaning  it.  The 
oil  expressed  in  cold  weather  is  much  enperior  in  quality  to 
that  obtained  in  warm  weather,  and  the  two  must  not  bo 
mixed.  The  great  enemies  of  the  popp;  are  the  field-mice, 
which  eat  off  the  stalks  while  in  a  green  state,  and  then  de- 
stroy the  heads.  The  birds  likewise  plunder  a  great  deal  of 
the  seed. 

4.  Cahbunb. — Another  plant,  called  Gamdine ',  is  culti- 
vated, when,  for  example,  the  colza  fails,  as  it  ripens  its  seed 
in  three  months.  The  oil  is  not  so  valuable  as  the  colza,  as 
it  has  a  bad  smell.  The  plant  is  not  extensively  cultivated ; 
but  it  succeeds  well  in  sandy  and  inferior  land.  The  st^ks 
of  the  plant  are  used  for  brooms,  and  some  persona  cultivate 
it  for  this  object. 

6,  White  Mubtabd. — The  white  mustard  is  sometimes  cul- 
tivated both  for  the  medicinal  qualities  of  its  seed  and  the  oil 
expressed  Irom  it,  which,  though  useful  for  many  purpose^  is 
not  suitable  for  human  food.  ■  The  great  objection  to  the  cul- 
tivation of  this  class  of  plants  is,  that  it  fills  the  ground  with 
seed  which  germinates  in  succeeding  years,  and  is  with  diffi- 
culty eradicated.  It  is  sometimes  subject  to  mildew  or  nisL 
It  ripens  in  about  fifteen  or  sixteen  weeks.  It  is  liable  to  be 
lodged ;  but  this  does  not  ordinarily  injure  the  seed.  The 
plant  is  eaten  &e  a  salad  ;  and  it  is  given  to  cattle  as  a  change 
of  food,  when  their  appetites  become  capricious,  and  require 
to  be  quickened. 

6.  Flax. — Flax  is  a  great  crop  in  many  of  the  northern 
countries  of  Europe.     It  has  been  largely  cultivated  in  Flan- 
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ders,  botb  for  its  fibre  and  oil.  It  baa  been  for  a  long  period 
an  important  article  of  commerce,  and  probably  in  no  country 
bas  its  culture  been  carried  to  Buch  perfection.  Tbe  value  of 
tbe  crop,  and  tbe  extraordinary  difference  in  tbe  value  of  dif- 
ferent qualities,  amounting  in  some  caaes  to  full  one  hundred 
per  cent.,  sbow  the  attention  it  demands,  and  how  liberally  it 
recompenscB  extraordinary  care. 

Flax  will  grow  on  various  soils,  but  is  not  indifferent  to 
the  character  of  the  soil  on  which  it  in  cultivated.  It  re- 
quires a  rich  sandy  loam,  and  one  thoroughly  manured. 
It  is  advisable,  however,  with  the  exceptions  to  which  I  shall 
refer,  that  the  soil  should  be  enriched  by  previous  manuring, 
rather  than  in  the  year  of  its  being  sowed.  The  Flemisli 
fanners  make  flax  a  crop  in  their  r^ular  rotation,  occurring 
one  in  seven  or  eight  years ;  and  the  manuring  of  their 
previous  crops  baa  reference  to  the  flax  crop,  which  is  to 
succeed. 

There  are  generally  Stated  to  be  two  kinds  of  flax.  The 
difference  does  not  appear  so  great,  however,  but  that  they 
may  occasionally  run  into  each  other.  There  is  a  kind  which 
runs  up  on  a  single  stalk,  which  is  generally  preferred,  on 
account  of  its  producing  a  finer  fibre  ;  there  is  another,  of  a 
coarser  kind,  which  branches  out  at  the  top,  like  a  tree. 
They  make  a  distinction  in  Flanders,  likewise,  between  the 
plants  which  bear  a  close,  and  those  which  produce  an 
open  or  gaping  capsule  or  -Beed-veBBel,  the  latter  being  pre- 
ferred. Experiments  have  been  made  in  Germany  with 
seed  brought  from  South  Italy.  The  seeds  were  beautiful, 
and  brilliant,  and  large,  yet  the  plant  attained  a  compara- 
tively small  height. 

The  Flemish  farmers  approve  of  changing  their  seed  fre- 
quently. It  is  said  that  a  crop  from  seed  which  has  been 
twice  sown  in  Belgium  is  inferior  in  quantity,  owing  to  this 
circumstance.  I  am  an  unbeliever  in  the  deterioration  of 
any  plant  on  account  of  continuing  the  seed,  where  proper 
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pains  are  taken  to  get,  hj  selection  and  care,  the  best  seed 
only  from  that  plant.  The  seed  preferred  in  Flanders  is  the 
seed  brought  from  Riga.  There  are  other  places,  however, 
from  which  seed  is  brought,  the  fibre  produced  from  which  is 
said  to  be  finer  than  that  from  Biga. 

The  seed  to  be  chosen  should  be  heavy  and  brilliant,  of  a 
gold  colour,  or  a  clear  brown,  and  especially  clean.  It  may 
be  tried  in  water ;  and  if  much  of  it  floats  upon  the  surface, 
it  is  owing  to  the  imperfection  of  the  seed.  It  may  be  tried 
by  throwing  some  little  into  the  fire,  to  determine  its  oily 
properties ;  and  it  may  be  laid  upon  a  wet  blanket  or  cloth, 
to  determine  its  germinative  powers.  Seed  which  is  black, 
or  seed  which  has  been  much  heated,  is  wholly  unfit  for 
sowing. 

The  ground  for  flai  cannot  be  prepared  with  too  much 
care.  A  very  fine  crop  of  flai  is  often  obtained  on  grass  land, 
recently  turned  over,  and  this  even  without  manura  The 
land  in  this  case  is  carefully  ploughed,  rolled,  lightly  harrowed, 
and  then  sowed,  and  the  seed  lightly  harrowed  or  brushed  in. 
The  crop  which  precedes  fiax  is  often  oats  or  lye,  but  espe- 
cially potatoes.  The  land,  if  in  stubble  or  in  potatoes,  is 
carefully  ploughed  in  the  autumn,  and  then  twice  again  in 
the  spring ;  and  it  requires  to  be  most  thoroughly  cleaned, 
and  kept  clean  of  weeds. 

It  is  commonly  sown  thickly.  Thick  sowing  tends  to 
render  the  stalks  fine  and  straight,  withont  branching.  One 
hundred  and  sixty  pounds  of  seed  is  the  usual  allowance  to 
an  acre,  which  seems  a  laigo  quantity.  The  land  is  some- 
times manured  in  the  year  in  which  it  is  sown.  In  this  case 
it  is  ploughed  early,  say  in  March,  and  thoroughly  wrought, 
and  then  rolled  smooth  and  hard.  The  land  is  then  manured 
with  thirty  bushels  per  acre  of  peat  ashes  from  Holland,  or 
what  is  called  Dutch  ashes,  and  with  a  good  dresmng  of 
liquid  manure  from  the  urine  cistern,  in  which  the  cakes  of 
colza  have  been  dissolved ;  and  this  is  mixed,  likewise,  with 
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some  manure  from  the  priries.  This  makes  a  strong  dress- 
ing ;  the  land  is  then  harrowed  ;  the  seed  sown,  and  lightly 
brushed  in  with  a  hush-harrow,  aa  there  is  always  danger  of 
covering  the  seed  too  deeply.  Horse  manure  must  not  be 
used  for  this  crop.  The  effect  of  marl  used  as  a  manure  for 
flax  is  to  injure  the  colour.  Pigeons'  dung,  or  what  is  called 
columbine,  and  which  includes  also  the  manure  of  the  poultry 
yard,  is  pronounced  an  excellent  manura  It  is  plain  that 
these  manures  do  not  favour  the  production  of  weeds,  as  is 
commonly  tiie  case  with  barn-yard  manure,  and  consequently 
is  much  to  be  preferred.  In  the  neighbourhood  of  Courtray, 
where  much  the  best  flax  is  grown,  they  use  great  quantities 
of  the  liquid  manure,  with  the  rape  cakes  freely  intermixed. 
A  thousand  gallons  of  this  liquid  manure,  with  a  thousand 
rape  cakra  dissolved  in  it,  are  sometimes  applied  to  an  acre. 
Besides  other  crops,  flax  is  said  to  follow  to  great  advan- 
ti^  a  crop  of  hemp,  which  is  always  highly  manured,  and 
kept  perfectly  clean.  The  dung  of  sheep  is  much  valued  for 
the  flax  crop ;  and  especially  where  sheep  have  been  folded 
on  the  land  The  general  opinion  is,  that  high  manuring 
produces  a  coarse  flax  ;  light  manuring  produces  a  flax  of  a 
fine  flbre.  It  requires  a  deep  culture,  as  the  roots  are  sup- 
posed to  penetrate  to  a  depth  equal  to  half  the  height,  and 
the  flax  root  has  been  traced  much  farther  than  this. 

The  beet  flax  is  produced  at  Courtray ;  and  it  is  wiid  that 
the  same  pains  or  manuring  will  not  produce  nearly  as  good 
in  other  places :  this  seems  to  imply  some  unascertained 
quality  in  the  soil,  peculiarly  favourable  to  its  growth. 

The  time  of  sowing  flax  must  he  somewhat  regulated  hy 
the  climate  or  position  of  the  place.  It  is  sown  in  March, 
and  sometimes  as  late  as  May.  The  earlier  sowing  is  ad- 
vised, though  in  the  countries  of  a  high  northern  latitude  the 
rapidity  of  vegetation  compensates  to  a  degree  for  the  short- 
ness of  the  season.  Ordinarily  in  fifteen  days  after  the 
sowing  of  the  seed  the  field  will  require  to  be  weeded.     This 
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cannot  be  too  thoroughly  performed,  and  ia  done  by  women 
and  children,  on  their  knees,  working  against  the  wind,  that 
it  may  raise  the  plants  which  have  been  pressed  down. 

Flax  is  often  liable  to  be  lodged,  especially  if  the  growth 
be  rapid.  Great  pains  are  sometimes  taken  to  prevent  this, 
by  placing  stakes  in  line  in  different  parts  of  the  field,  and 
laying  poles  or  bars  along  upon  them,  which  serve  to  keep  the 
plant  from  felling  over. 

If  flax  of  an  extraordinary  fineness  is  required,  it  is  pulled 
before  the  perfect  ripening  of  the  seed  ;  the  superior  fineness 
of  the  fibre  is  considered  as  a  compensation  for  the  loss  of 
the  seed.  But  if  otherwise,  an  early  is  prefen-ed  to  a  late 
gathering ;  as  the  longer  it  is  left  to  stand,  the  coarser  and 
harder  becomes  the  fibre.  The  seed  is  generally  taken  off  by 
an  iron-teeth  comb,  made  for  the  purpose,  as  soon  as  the  flax 
is  harvested  ;  or  the  whole  is  stowed  away  in  a  barn,  to  be 
taken  off  at  pleasure.  When  the  flax  is  stowed  away  in  a 
bam,  and  the  seed  not  taken  off  until  the  succeeding  winter 
or  spring,  it  acquires  a  ripeness  which  gives  it  a  superior  value. 
After  the  seed  is  taken  off,  the  flax  is  set  up  in  the  field  in  a 
sort  of  windrow,  the  roots  upon  the  ground,  and  the  tope 
inclined  to  each  other,  until  it  is  suflSciently  dried  to  be 
placed  away  in  a  bam,  or  stacked  with  the  roots  out,  or 
steeped,  preparatoiy  to  being  dressed  for  the  market  The 
bright  and  beautiful  sUveiy  colour  of  the  flax  is  of  great 
importance,  and  so  is  the  fineness  of  the  fibre ;  and  all  pains 
are  directed  to  secure  these  objecta 

There  are  several  modes  of  steeping,  or  what  is  termed 
rotting  the  flax,  that  is,  destroying  the  bark  of  the  plant  so 
as  to  dean  the  fibre.  It  is  sometimes  dew-rotted,  that  is, 
left  upon  the  grass,  being  occasionally  turned ;  it  is  some- 
times rotted  in  stagnant  water ;  it  is  sometimes  rotted  in 
running  water.  In  Flanders  there  are  persons  who  are  em- 
ployed as  regular  steepers  of  flax  ;  and  when  the  farmer  sella 
his  crop  of  flax  before  it  is  dressed  to  the  merchant  or  manu- 
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&cturer,  these  persons  dress  and  prepare  it  for  the  market. 
The  inhabitants  of  Courtray  steep  their  flar  in  the  water  of 
the  river  Lja,  drawing  off  to  the  side  in  an  artificial  basin,  of 
su£Bcient  depth  and  widtli,  water  sufficient  for  their  purpose. 
The  S&x  is  set  ui>right,  with  the  roots  downwards,  in  a  sort  of 
hurdle  or  basket,  and  it  is  with  great  pains  retained  in  its 
upright  position,  as  being  necessary  to  prevent  its  becoming 
discoloured.  They  are  careful  to  keep  the  roots  at  least  a 
foot  from  the  ground,  or  bottom  of  the  poo}.  In  many  cases, 
instead  of  water  being  drawn  from  the  river  into  a  pool  or 
basin,  the  flax  is  placed  upright  in  hurdles  to  prevent  its 
floating  away,  directly  in  the  runriing  stream,  with  planks 
and  weights  in  all  cases  to  keep  it  under  the  water,  as  the 
tops  are  longer  in  becoming  macerated  than  the  bottoms; 
and  where  they  are  not  sufficiently  rotted,  a  considerable  loss 
is  experienced.  In  this  case,  of  course,  fresh  water  is  con- 
tinually supplied  to  the  flax ;  and  the  process  is  completed 
sooner  or  later,  according  to  the  temperature  of  the  weather. 
Great  skill  is  required  to  determine  the  precise  time  when 
the  process  is  finished,  and  the  flax  removed  from  the  water, 
as  a  few  hours  are  said  in  such  case  to  make  an  important 
difference  in  the  colour  of  the  flax.  This  must  be  matter  of 
experience  rather  than  of  written  instruction.  In  other 
cases,  a  pool  or  cistern  of  water  is  formed  in  a  field,  in  which 
the  flax  is  immersed,  fixed  upright,  and  the  bottoms  of  the 
plants  not  touching  the  bottom  of  the  cistern ;  and  so 
arranged,  that  this  water  can  be  drawn  off  and  replenished 
with  clean  water.  It  is  said  that  in  this  way  the  cleaned 
flax  has  more  weight  than  in  any  other,  amounting  it  is  said 
over  some  methods  employed  to  ten  per  cent.  This  method 
was  at  one  time  considered  a  valuable  discovery  in  Flan- 
ders. It  is  clearly  important  in  all  cases  that  the  water 
should  have  no  foreign  substance  in  it,  which  would  be  likely 
to  give  a  colouring  to  the  flax.  I  have  already  mentioned 
the  value  of  the  water  in  which  flax  has  been  steeped  as  a 
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inaniire  to  land,  having  seen  the  most  beneficial  effects  from 
it.  I  am  informed  that  a  method  has  been  adopted  for  get- 
ting the  bark  off  the  flax  b;  steaming  the  plant,  in  which 
case  the  whole  is  accomplished  in  Bevenly  hours,  hnt  I  am 
not  sufficiently  informed  to  sjteak  of  it  with  confidence. 
The  flax  being  thus  rotted,  the  remaining  operations  tbroogh 
which  it  passes  are  well  understood.  The  operations  of 
heckling  and  swingling  flax,  which  were  formerly  performed 
wholly  by  hand,  are  now  performed  by  machinery  moved  either 
by  steam  or  water ;  but  it  does  not  enter  into  my  plan  to 
describe  these  machines. 

The  seed  of  flax  is  of  great  importance  in  Flanders  for  the 
manufacture  of  oil.  About  seven  bushels  of  seed  are  rated  as 
the  ordinary  yield  from  an  acre  of  land.  This  seems  a  very 
small  product.  The  seed,  when  first  taken  from  the  stalks, 
is  carefully  dried  and  kept  in  sacks,  until  it  is  beyond  the 
danger  of  being  heated.  The  cakes  from  the  pressed  fiax 
seed  are  highly  valued  for  the  &ttiug  of  cattle ;  and  the  seed 
itself  being  converted  into  jelly,  is  capable  of  being  used  in 
this  way  to  great  advantage.  Indeed,  as  far  as  my  own 
experience  goes,  I  know  no  single  article  superior  to  it  for 
cattle  or  for  sheep. 

In  FlandeTB  they  sometimes  sow  clover  or  carrots  among 
the  flax,  from  which  they  get  a  crop  after  that  is  removed. 
This  should  not  be  done  in  any  event  until  after  the  first 
weeding  of  the  flax.  The  practice  is  generally  approved. 
That  it  is  to  a  d^ree  prejudicial  to  the  flax  crop,  there  can 
be  little  doubt ;  but  whether  the  profits  of  the  clover  or  the 
carrots  would  more  than  compensate  the  lessening  of  the 
crop  of  flax,  is  a  matter  upon  which  there  exists  a  diversity 
of  judgment,  and,  in  different  cases,  undoubtedly  a  diversity 
of  results. 

7.  Hbhp. — The  ciiltivation  of  hemp  prevails  to  a  consider- 
able extent  in  Flanders,  and  is  expensive  in  the  preparation 
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of  the  land,  and  the  quantity  of  manure  required.  The 
value  of  the  crop  ie  coDsiderable :  the  laud  being  well  colti* 
vated  and  highly  manured,  is  iu  a  condition  for  two  or  three 
succesaiTe  crops  of  grain. 

The  soil  required  for  hemp  is  a  strong,  rich,  moist  loam, 
a  deep  alluvion ;  and  it  needs  to  be  deeply  cultivated  and 
liberally  manured.  It  is  not  unusual  to  plough  it  eight  to 
ten  inches  deep,  or  to  trench  it  with  a  spade  a  foot  deep  or 
more ;  and  it  should  be  finely  divided  and  Ullod.  It  is- 
ploughed  in  the  autumn,  and  then  again  twice  in  the  spring ; 
but  it  must  not  be  wrought  when  it  is  wet,  which  indeed  may 
be  laid  down  as  a  univeraal  rule.  A  sandy  clay  loam  may 
be  considered  as  best  adapted  to  this  culture.  It  likes  a 
warm  exposure  and  low  ground.  It  succeeds  well  after  clover 
or  potatoes;  and  in  some  places  it  comes  as  often  on  the 
same  ground  as  every  second  or  third  year. 

The  manure  which  best  suits  hemp,  is  horse  or  sheep 
manure.  If  the  manure  is  coarse  and  strawy,  it  is  ploughed 
in,  and  often  by  the  first  ploughing  in  the  autumn ;  but  if 
well  rotted,  it  ie  applied  in  the  spring,  and  near  or  at  the 
time  of  sowing.  It  requires  a  warm  manure ;  though  the 
manure  of  cows,  when  about  a  third  part  is  added  of  nigfat- 
soil,  or  manure  from  the  urine  cistern,  is  an  excellent  ^pli- 
cation. The  manure  of  pigeona  and  poultry,  ashes,  and  the 
cleaning  of  streets,  are  much  valued.  To  give  a  rapid  growth 
to  the  plant,  the  manure  must  be  in  a  cxindition,  that  is,  well 
rotted  or  short,  to  be  immediately  taken  up  by  the  plant ; 
and  with  respect  to  hemp,  there  is  little  danger  from  the. 
seeds  of  weeds  in  the  manure,  as  the  luxuriant  growth  of  the 
hemp  will  overpower  them. 

The  seed  is  sown  ordinarily  about  the  middle,  or  within 
the  last  fortnight  of  Kay,  and  sometimes  not  until  Jun& 
The  seed  requires  to  be  watched  ^;unat  the  birds ;  for  even 
after  it  has  made  its  appearance  above  ground,  they  will  pull 
up  the  plants  and  take  the  seed.     The  plants   are  to  be 
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thinned  out  to  a  distance  ofHbree  or  four  inclies  ;  but  if  the 
land  be  very  rich,  to  a  greater  or  double  that  distance.  If  it 
is  desired  to  grow  a  fine  hemp  for  twine,  the  sowing  should 
be  thick ;  if  for  large  ropes  and  cables,  it  may  be  sowed 
more  sparingly. 

The  gathering  of  the  hemp  is  made  ordinarily  at  two 
different  times.  There  will  be  found  in  the  field  what  are 
called  the  male  and  the  female  plants.  Both  in  Belgium 
and  in  France,  by  a  misnomer,  the  plant  bearing  the  seed 
is  called  the  male  plant,  and  the  plant  bearing  the  flowers 
for  the  impregnation  of  the  flowers  upon  the  seed-bearing 
plant  is  called  the  male  hemp.  It  is  of  no  great  importance 
by  what  term  they  are  designated,  provided  the  difference  is 
understood.  The  plants  which  do  not  bear  seed  are  to  be 
pulled  from  the  field  some  weeks  before  the  seed-bearing 
plants ;  they  at  that  time  will  give  a  fine  fibre,  but  if  left 
until  the  ripening  of  the  seed,  they  become  of  little  or  no 
value.  The  time  for  pulling  them  is  when  the  flowers  of 
the  non-seed-bearing  plants  have  been  long  enough  unfolded 
to  shed  their  pollen  upon  the  male  plants,  and  the  top  of 
the  stalk  becomes  of  a  yellow  colour,  and  the  part  towards 
the  root  is  bleached.  The  ripeness  of  the  seed-bearing  plants 
is  determined  by  the  maturity  of  the  seed,  and  the  fading 
colour  of  the  stem.  The  hemp,  being  pulled,  is  tied  in  small 
bundles ;  and,  after  being  8u£Scient1y  dried  by  being  set  up 
in  the  sun,  the  seed  is  beaten  ot  combed  off,  and  the  plant  is 
prepared  for  steeping  or  rotting.  The  hemp  pulled  first  re- 
quires not  more  than  eight  or  ten  days  for  rotting ;  the  last 
pulled,  which  is  drawn  of  course  when  the  weather  has 
become  colder,  is  sometimes  kept  in  the  water  two  months ; 
and  it  is  well  for  it  to  remain  until  the  water  fre^es.  The 
mode  of  steeping  does  not  differ  much  from  that  of  flax, 
excepting  that  it  is  not  deemed  necessary  to  set  it  upright 
in  the  water,  and  that  it  is  done  in  a  pool  or  basin  instead  of 
the  river.     The  colour  of  the  fibre  of  hemp  is  obviously  of 
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little  importance  compared  with  that  of  flax,  though  some  of 
the  finest  of  hemp  is  sometimes  mixed  with  flax  for  the 
making  of  coarse  linens. 

Hemp,  too,  like  flax,  is  sometimes  dew-rotted  upon  the 
ground,  where  it  is  thinly  spread  dut,  and  occasionallj  turned. 
That  which  is  dew-rotted  has  a  Buperior  whiteness  and  fine- 
ness of  fibre  to  that  which  is  steeped,  but  is  not  so  durable. 
This  dew-rotted  hemp  is  therefore  preferred  for  twine,  and 
the  other  kind  for  cables  and  strong  cordage.  The  early 
pulled  hemp  should  not  be  rotted  upon  the  grass,  but  upon 
stubble ;  and  it  is  believed  by  some  formers,  that  where  it 
is  spread  upon  a  rye-stubble  to  be  dew-rotted,  it  acquires  a 
whiteness  above  that  by  any  other  process.  The  seed-bearing 
hemp,  when  dew-rotted  upon  grass,  must  be  spread  so  thinly 
that  one  stalk  should  scarcely  touch  another. 

The  formers  of  one  of  the  best  cultivated  districts  in  Flan- 
ders, the  Pays  de  Waes,  are  averse  to  planting  hemp,  because 
of  the  great  quantity  of  manure  which  it  requires ;  but,  with 
the  addition  of  a  moderate  manuring,  they  get  excellent 
wheat  after  it,  and  sometimes  carrots  are  sowed  after  hemp, 
and  a  superb  crop  of  flax  is  taken  from  the  same  ground 
after  the  carrots.  Two  great  advantage  are  said  to  come 
from  the  cultivation  of  hemp ;  the  weeds  are  stifled,  and 
the  leaves,  which  fall  from  the  stalks,  serve  to  enrich  the 
land. 

The  quantity  of  seed  sowed  to  an  acre  is  about  half  a 
biishel ;  and  it  is  advisable  to  sow  it  in  narrow  beds,  that 
when  the  npn-seed-bearing  stalks  are  pulled,  the  seed-bearing 
stalks  may  not  be  interfered  with.  Sometimes  a  crop  of  rye 
or  wheat  is  sown  among  the  hemp  plants,  while  standing,  and 
the  extraction  of  the  non-seed-bearing  plant  serves  to  cover 
it.     This  saves  a  ploughing. 

At  the  harvest,  the  plant,  is  usually  drawn  by  the  roots, 
though  sometimes  cut  with  a  sickle  or  a  knife,  and  laid  on 
the  ground  to  be  dried.     The  hemp  is  said  to  be  of  a  superior 
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quality  if  thoroughly  dried  before  it  is  put  in  the  steep.  The 
ends  of  the  Boed-bearing  hemp  are  sometintes  beaten  over  the 
edges  of  the  head  of  an  open  barrel,  as  the  seed  which  comes 
off  in  this  way  most  easily  is,  of  course,  the  most  ripe,  and 
the  best  for  sowing.  The  seed  which  first  comes  off  in  this 
case  is  taken  for  this  purpose. 

The  roots  of  the  hemp  before  dew-rotting  are  cut  off  with 
a  hatchet,  and  used  for  fuel.  InpuUinghemp,  itis  important 
so  far  to  select  the  stalks  as  to  bring  together  those  which 
are  of  the  same  length  to  be  tied  up  in  the  same  bundla 
The  hemp,  after  being  steeped,  must  be  thoroughly  dried ;  and 
this  is  done  in  some  parts  of  Germany  by  a  kiln  of  simple 
construction  for  that  purpose,  which  saves  much  time.  The 
hemp,  after  being  dried,  is  broken  by  a  machine  formed  by 
one  heavy  stone  rolling  over  another,  which  breaks  the  bark  ; 
and  sometimes  by  mallets,  and  then  the  bark  is  picked  off 
by  the  hand ;  a  stow  process,  and  prejudicial  to  the  health  of 
the  labourers  from  the  dust  which  fills  the  room  where  this  is 
done. 

The  produce  of  an  acre  of  hemp  is  ordinarily  about  SSOlbs., 
and  of  the  seed  from  thirty  to  thirty-five  bushels. 

There  are  several  other  crops  cultivated  extensively  in 
Flanders ;  but  my  object  is  not  so  much  to  give  a  specific 
and  detailed  account  of  the  mode  of  cultivation  of  these 
crops  as  the  general  features  of  the  cultivation.  Tobacco 
and  hops  are  grown  to  a  considerable  extent ;  and  likewise 
several  plants  valuable  for  their  colouring  or  dyeing  proper^ 
ties,  such  as  Woad  or  Pastel,  Weld,  and  Ifadder. 

8.  Tobacco. — ^Tobacco  is  cultivated  as  an  article  of  la^ 
consumption  and  of  commerce.  It  is  quite  remarkable  that 
a  plant  so  odious  and  offensive  as  this,  in  no  respect  conducive 
to  health,  and  in  most  cases  positively  injurious,  and  so 
nauseous  and  repugnant  to  an  unaccustomed  tasto  -until 
habit  has  overcome  this  repugnance,  should  have  acquired 


D3111Z...,  Google 


caoFS.  5f>l 

such  a  hold,  that  it  bos  become  vitb  a  large  portion  of  man- 
kind almost  a  necessary  of  life.  Tbere  is  no  hope  of  a  re- 
formation in  this  respect,  and  the  use  is  constantly  extending 
itself 

Tbere  are  two  kinds  of  tobacco  cultivated  in  Flanders ; 
that  of  Vir^ia  and  that  of  Turkey ;  the  former  is  esteemed 
greatly  superior  to  the  latter. 

It  has  its  place  in  the  rotation  of  many  &nuers,  occurring 
sometimes  once  in  four,  and  sometimes  twice  in  seven  years. 
It  will  grow  well  upon  most  soils,  excepting  a  heavy  clay  or 
a  dry  sand,  or  a  wet  soil ;  but  it  requires  laborious  cultiva- 
tion and  abundant  manuring.  The  crop  is  stated  to  be 
4000  lbs. ;  but  this  much  exceeds  the  amount  grown  to  an 
acre  under  the  best  cultivation  which  I  have  known  in  the 
United  States  ;  2000  lbs,  would,  I  think,  be  considered  there 
a  large  crop,  though  I  have  known  an  average  crop  of 
2700  lbs.  grown  on  several  acres  under  circumstances  pecu- 
liarly favourable. 

The  soil  is  ploughed,  and  the  manure  ploughed  in,  in  the 
autumn,  and  agun  ploughed  and  laboured  in  the  spring.  The 
manures  used  are  cow  and  pigs'  manure,  and  likewise  the 
manure  of  sheep,  which  is  deemed  peculiarly  favourable. 
Malt-dust  from  the  breweries  is  much  valued ;  and  very  large 
dressings  of  rape  cake,  sometimes  in  powder  and  sometimes 
dissolved  in  the  urine  cistern,  are  extensively  used.  If  ftecal 
matter  is  mixed  with  this,  it  is  essentially  improved  for  this 
object.  The  manure  of  horses,  even  the  urine  of  horses,  is 
objectionable,  as  giving  a  bad  taste  to  the  tobacco.  What 
worse  taste  can  be  given  to  it  than  its  ordinary  taste,  it 
would  be  difficult  to  imagine. 

The  seed  is  first  sown  in  a  nursery-bed,  in  a  warm  and 
sheltered  exposure,  in  Uarch ;  the  nursery-bed  should  be 
well-wrought  and  manured ;  and,  in  case  of  danger  of  frost, 
the  young  plants  reqiure  some  protection  either  of  bushes  or 
of  straw.     The  transplanting  is  usually  made  with  a  dibble  in 
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Juno,  when  the  young  plants  have  acquired  a  growth  of  six 
leaves.  They  are  set  out  in  rows  two  feet  apart,  and  in  the 
row  the  plants  are  fourteen  inches  apart.  In  about  fourteen 
days  the  plants  require  to  be  hoed,  and  the  plantation  to  be 
Icept  clean  of  weeds.  When  the  plants  have  acquired  a  height 
of  ten  or  twelve  leaves,  they  are  then,  as  it  is  sometimes 
termed,  stopped, — that  is,  the  top-shoot  is  pinched  off,  so  as 
to  prevent  its  rising  any  higher ;  and  all  side  shoots  arc 
broken  off,  so  as  to  leave  only  one  stalk.  In  this  way  the  sap 
of  the  plant  is  thrown  wholly  into  the  leaves.  The  tobacco- 
plant  is  subject  to  be  injured  by  irosts,  especially  in  low 
grounds ;  and  is  likewise  liable  to  rust,  under  which  the 
leaves  perish  and  fall  to  the  ground.  This  depending,  as  is 
supposed,  upon  a  bad  exposure  or  a  bad  condition  of  the  soil, 
as  yet  unascertained,  no  remedy  has  been  discovered.  I 
have  not  been  able  to  leam  that  the  tobacco-worm,  so  well 
known  in  the  United  States,  and  so  destructive  unless  means 
are  taken  to  remove  it,  is  known  in  Europe.  This  is  a  lai^c 
green  caterpillar,  found  under  the  leaves ;  and  sometimes  a 
large  drove  of  turkeys  is  sent  into  the  plantation,  who  pick 
them  off  and  regale  themselves  upon  them.  This  is  the 
nearest  approach  within  my  knowledge  to  the  use  of  this 
weed  among  the  inferior  animals ;  the  worms  cat  the  tobacco  ; 
the  turkeys  eat  the  worms. 

When  the  leaves  begin  to  turn  yellow,  the  harvest  begins  ; 
they  are  picked  off  by  hand  close  to  the  stalk,  and,  after  a 
little  exposure  to  the  sun,  are  then  tied  up  in  bands  and 
hung  up  under  cover  for  perfect  diying.  When  taken  off 
they  are  sorted  into  three  qualities:  the  first  into  thelarge 
leaves ;  the  second  composed  of  the  leaves  next  in  size ;  and 
the  last  of  the  leaves  which  have  grown  nearest  the  ground. 

9.  Hops. — I  know  of  nothing  peculiar  in  the  culture  and 
management  of  hops  in  Flanders,  excepting  the  production 
of  sixteen  hundred  pounds  of  dried  hops  to  an  acre,  which  is 
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a  very  large  yield.  They  are  careful  not  to  have  the  planta- 
tiona  of  too  large  an  extent,  as  it  would  prevent  a  free  circu- 
lation of  air ;  and  they  manure  the  ground  most  liberally 
with  liquid  manures.  The  hops  are  planted  in  hills  six  feet 
apart  each  way ;  and  four  plants  to  each  hill.  A  trench  is 
dug  round  the  hill,  which  is  filled  with  decomposed  manure, 
and  in  some  small  measure  earthed  up.  The  usual  opera- 
tions of  trimming  and  poling  them  follow.  As  no  crop  of 
hops  is  taken  the  first  year,  the  intervals  are  occupied  by 
cabbages  and  other  plants. 

A  method  has  been  recently  invented  and  patented  in 
England  for  drying  or  curing  hops,  by  which  it  is  stated  that 
at  least  fifty  per  cent,  of  the  fuel  ordinarily  used  will  be  saved, 
and  a  much  larger  amount  of  the  essential  joil  of  the  hops, 
the  lupulin,  will  be  retained  in  them.  The  ftimace  or  kiln 
for  drying  them  is  of  a  peculiar  constniction ;  and  the  air 
used  for  drying  them  is  made  to  pass  over  sulphuric  acid  or 
quick-lime,  by  which  it  is  divested  of  its  watery  properties, 
and  comes  in  upon  the  hops  in  a  dry  and  decomposed  state. 
The  apparatus  is  deemed  simple  enough,  and  not  extraordi- 
narily  expensive.  The  hops  dried  in  this  way  have,  it  is 
stated,  brought  twenty-five  per  cent,  more  in  the  market 
than  those  cured  by  other  methods.  I  have  seen  the  plans 
for  constructing  the  apparatus,  but  further  experiments  may 
be  desired  to  determine  its  advant^es.  It  is  said  to  be 
applicable  to  other  agric\iltural  purposes,  such  as  malting, 
and  even  the  drying  of  hay,  so  as  to  expedite  the  process,  and 
at  the  same  time  retain  the  rich  juices  of  the  herbage.  It  is 
difficult  to  conceive  that  it  should  be  useful  in  this  way  upon 
anylai^  scale.  Most  patent  inventions,  however,  like  patent 
medicines,  are  catholicons. 

There  are  cultivated  in  Flanders,  in  France,  and  in  Italy, 
several  plants  for  the  purpose  of  dyeing  or  colouring,  such  as 
woad,  which  is  used  for  a  blue  dye,  weld  for  yellow,  and 
madder  for  red.     I  was  once  asked,  what  bearing  had  the 
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colour  of  the  trousers  of  a  soldier  of  the  Freacli  Bomj,  wbich 
are  red,  upon  agriculture.  The  answer  is  obvious,  so  in- 
finitely diversified  and  innumerable  are  the  circumstances 
vhich  aficct  the  various  relations  and  interests  of  social  life. 

10.  Madder  '. — Madder  is  one  of  the  roost  important  of  all 
the  plants  used  in  dyeing,  and  is  cultivated  at  great  ex- 
pense. It  is  two  years,  and  sometimes  three,  before  the  crop 
is  gathered.  There  are  two  kinds  cultivated ;  the  one  with 
a  quadrangular,  the  other  with  an  hexagonal  stem.  The 
former  is  the  most  productive ;  the  latter  produces  madder 
of  the  best  quality. 

The  soil  required  for  its  production  should  be  deep  and 
rich  ;  a  clayey  soil  will  produce  good  madder,  but  its  work- 
ing is  difficult ;  a  soil,  therefore,  in  which  sand  enough 
prevails  with  the  clay  to  render  it  friable,  is  that  which  is  to 
be  chosen.  It  must  be  deeply  cultivated,  as  the  roots,  which 
constitute  the  value  of  the  crop,  run  down  veiy  far.  A 
plough  will  scarcely  go  deep  enough,  and  the  land  should  be 
trenched  with  a  spade  to  the  depth  of'at  least  three  feei 
Manure  should  be  ploughed  in  and  dug  in  until  the  whole 
bed  becomes  most  thoroughly  enriched.  It  ia  advised  to 
plough  in  Ihe  solid  manure  in  the  autumn,  and  in  the  spring 
to  apply  liquid  manure,  urine  and  ftecal  matter  interroised. 
Cow  manure  and  stable  manure  are  also  applied  with  advan- 
tage ;  and  the  land  should  especially  be  rich  from  former 
cultivation,  and  from  having  been  thoroughly  cleaned  of 
weeds.  The  manure  should  not  only  pervade  the  sur&c^ 
but  be  buried  deeply,  that  the  roots  may  not  want  for  nourish- 
ment as  they  go  down. 

Madder  should  be  sowed  in  a  nursery-bed  in  a  garden,  and 
the  seed  of  the  last  year  should  be  used,  aa  seed  of  more 
than  a  year  old  germinates  at  a  very  late  period  after  plact- 
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ing.  It  is  well  to  la;  tbe  ground  in  beds  three  feet  wide, 
to  receive  two  rows  of  plants ;  or  in  five  feet  beds,  to  re- 
ceive four  rows  of  plants.  The  plants  are  to  be  set  in  line,  a 
foot  apart,  and  the  rows  at  an  equal  distance.  The  intervals 
between  the  beds  are  to  be  shovelled  out,  and  the  ground 
kept  loose  b;  a  spade  until  the  second  year,  when  the  roots 
of  the  plants  extend  into  the  intervals,  in  which  case  they 
must  not  be  disturbed  ;  they  must  then  be  kept  clean,  but  not 
dug.  Holes  may  be  made  for  setting  the  plants,  either  with 
a  hoe  or  a  spade ;  they  must  be  taken  from  the  nursery-bed, 
and  immediately  set  out,  and  not  allowed  to  get  dry  or 
withered  in  the  air ;  they  may  be  dipped '  in  water  when 
transplanted,  and  great  care  must  be  taken  to  prevent  their 
being  injured,  and  to  place  them  fairly  in  the  ground,  bring- 
ing the  earth  and  pressing  it  carefully  down  around  them. 
Liquid  manure  may  be  applied  with  great  advantage  in  the 
intervals  between  the  beds.  Afler  the  planting,  it  is  well  to 
water  the  plants ;  and  they  are  to  be  kept  clean,  and  the 
intervals  kept  loose  by  a  narrow  hoe  or  spade  :  the  sprouts 
.  thrown  out  at  the  sides  of  the  main  stem  may  be  bent  down 
and  covered  with  earth,  so  as  to  force  the  growth  of  the  root 
In  the  autumn  the  plants  should  have  a  slight  covering  of 
strawy  manure. 

The  madder  which  is  not  taken  up  until  the  third  year 
produces  much  more,  and  of  a  better  quality,  than  that 
which  is  gathered  the  second  year ;  but  the  increased  ex- 
pense and  rent  of  the  land  are  seldom  compensated  by  the 
increased  product. 

The  harv^ting  is  a  work  of  much  labour.  The  roots, 
which  in  a  well-prepared  soil  extend  to  a  great  depth,  must 
be  taken  up  with  much  care,  and  without  injury.  Sometimes 
a  plough  is  passed  along  the  line,  and  then  the  work  is 
finished  by  the  spade,  but  generally  it  is  wholly  done  by  the 
spade ;  the  intervals  between  the  beds  being  dug  out  to  the 
depth  of  two  feet,  and  the  plants  carefully  displaced  and 
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taken  out  by  means  of  forks  or  n&rroir  hoes.  The  plants  He 
upon  the  ground  three  or  four  days,  in  small  heaps,  in  order 
to  become  dry,  and  in  case  of  rain  are  covered  with  straw. 
Thejr  are  then  carefully  housed,  and  afterwards  dried  in  a 
kiln  for  the  market  The  excellent  condition  in  which, 
under  such  cultivation,  the  land  is  left  for  other  crops,  is  a 
considerable  indemnity  for  the  expense  and  trouble  bestowed 
upon  the  crop  of  madder.  The  rich  polders,  or  redeemed 
meadows,  both  in  Holland  and  Flanders,  are  favourite  spots 
for  the  cultivation  of  this  crop. 

11.  Woad', — This  plant  grows  wild  in  various  places,  but 
is  cultivated  for  its  blue  dye.  Where  indigo  is  not  attainable, 
it  takes  its  place ;  and  where  indigo  is  attainable,  it  is  found 
advantageous  to  mix  a  portion  of  woad  with  indiga  The 
use  of  indigo,  however,  much  interferes  with  the  cultivation 
of  woad.  It  is  sown  both  in  the  autumn  and  spring.  That 
which  is  sown  in  the  autumn  has  the  advantage  of  giving  a 
larger  crop  of  leaves,  and  of  sooner  getting  out  of  the  way  of 
insects.  The  leaves  constitute  the  value  of  the  crop,  and 
these  arc  gathered  sometimes  thrice  in  a  season,  the  fint 
gathering  being  much  the  best.  It  requires  a  rich  soil ;  and 
the  particular  kind  of  soil  is  not  so  important  as  that  it 
should  be  deep,  to  admit  of  the  free  descent  of  the  tap-root 
of  the  plant.  Rich  alluvions,  which  have  been  weU  drained, 
are  particularly  favourable  to  it  The  land  should  be  ma- 
nured as  well  as  for  wheat ;  and,  above  all,  it  should  be  kept 
thoroughly  clean.  It  succeeds  well  after  grain  or  after 
potatoes.  It  may  be  sown  in  drills,  or  it  may  be  grown  in  a 
nursety,  and  transplanted.  The  plants  require  to  be  from  a 
foot  to  a  foot  and  a  half  apart.  The  leaves  are  gathered 
when  they  begin  to  droop,  and  turn  slightly  yellow ;  they 
must  be  kept  free  from  dirt,  and  when  laid  away  must  be 
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guarded  i^inst  heat  or  fermentation.  The;  are  sometimes 
washed,  to  get  rid  of  any  dirt  which  may  adhere  to  them ; 
and  a  dry  time  must  be  taken  for  gathering. 

After  being  gathered,  they  are  crushed  in  a  mill,  re- 
sembhng  a  tanner's  bark-mill ;  they  are  then  made  into 
heaps,  where  they  undergo  a  fermentation,  great  pains  being 
taken  to  close  any  cracks  which  may  appear  in  the  crust  of 
the  heap ;  after  this  they  are  rolled  into  balls,  twice  as  large' 
as  a  maa's  fist,  and  are  then  pressed  into  the  form  of  bricks ; 
and  thus  are  ready  for  the  market.  The  profits  of  such 
cultivation  must  depend  upon  the  state  of  trade,  and  the 
price  of  indigo.  I  fi)und  this  plant  cuUivated  extensively  in 
one  part  of  Lincolnshire,  where  a  large  mill  had  been  recently 
erected  for  its  preparation.  The  best  woad  is  grown  in  the 
south  of  France,  where  it  is  largely  cultivated. 

12.  Wbld'. — The  weld  is  cultivated  for  its  yellow  colour. 
It  is  a  plant  which  grows  wild  in  many  places,  and  the 
smaller  kind  is  known  in  the  gardens  as  mignonette.  It 
requires  a  soil  dry,  calcareous,  and  well  cultivated.  It  will 
grow  well  upon  a  sandy  clay  loam.  Upon  a  very  rich  soil 
the  stems  will  be  proportionally  strong  and  large,  but  the 
colouring  matter  not  so  good ;  upon  a  poor  soil  it  wiU  not 
pay  the  expenses  of  cultivation  ;  a  soil  of  medium  fertility  is 
to  be  preferred.  It  should  be  sown  very  early  in  the  spring, 
and  the  ground  should  be  well  cultivated  in  the  previous 
autumn.  It  does  not  require  manure  when  sown  upon  a  soil 
previously  well  cultivated  and  clean.  The  seed  must  be 
covered  as  lightly  as  possible,  and  it  is  best  sowed  in  line.  It 
will  require  to  be  carefully  weeded ;  and  when  the  leaves 
begin  to  turn  yellow,  it  should  he  gathered.  In  a  sandy  soil 
it  may  be  pulled  with  the  roots ;  in  a  clay  soil,  where  the  dirt 
would  adhere  to  the  roots,  it  should  be  reaped  close  to  the 
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ground  with  a  sickle.  The  plants  which  are  designed  for 
seed  should  he  allowed  to  remain  until  tlie  seed  is  perfectly 
matured.  Fresh  seed  is  greatlj  preferred  to  seed  more  than 
one  7^r  old,  which  often  fails  to  come  up ;  and  when  sown, 
on  account  of  the  smallness  of  the  seed,  it  is  recommended 
to  mix  it  with  some  fine  sand.  The  plants  when  gathered 
are  to  he  dried  in  the  sun,  and  then  tied  up  in  small  handles, 
so  overlaying  them,  that  the  tops  of  the  plants  shall  be  turned 
in  upon  each  other,  and  the  roots  project  at  each  end  of  the 
slieaf  They  must  then  he  put  away  in  an  aiiy  and  diy 
place^  and  are  ready  for  sale.  It  may  be  cultivated  on  the 
same  land  once  in  eight  years. 

13.  Caeeots. — I  must  not  quit  the  crops  common  in  Ilan- 
ders,  without  referring  to  the  culture  of  the  white  carrot, 
which  is  vastly  more  productive  than  other  sorts.  This  is 
sometimes  sowed  among  rye  or  wheat,  or  colza  or  flax,  after 
the  last  cleaning,  and  a  small  crop  is  obtained  in  this  way, 
but  often  at  the  expense  of  the  crop  among  which  it  is  sown. 
When  sowed  as  a  separate  crop,  they  speak  of  twenty  tons 
to  an  acre,  or  eight  hundred  bushels.  They  require  a  com- 
paratively light  and  diy  soil ;  they  bear  high  manuring  and 
deep  cultivation ;  and  are  considered  a  profitable  crop. 

I  shall  take  the  liberty  of  repeating  here  what  I  have  said 
in  another  plac&  The  land,  after  being  fiilly  prepared  by 
manuring  and  fine  tilth,  should  remain  until  the  first  crop  of 
weeds  comes  up,  and  should  be  lightly  ploughed,  in  order  to 
destroy  these.  Furro^ra  should  then  be  made  upon  the  field, 
into  which  the  manure  should  be  placed,  and  then  a  hack  fiir- 
row  slice  turned  each  way  upon  this  open  furrow,  so  as  to  fonn 
a  ridge  directly  over  the  manure.  These  ridges  should  be 
twenty  or  twenty-seven  inches  apart.  On  the  top  of  these 
ridges,  which  should  be  smoothed  off  carefully,  the  carrot 
seed  should  be  sowed  in  double  rows  ten  inches  apart,  and  as 
straightly  as  possible.     The  carrot  seed  should  be  sprouted  in 
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wet  B&nd,  before  sowing,  and  should  early  be  weeded.  The 
land  may  then  be  ploughed  between  the  rows,  and  kept  clean 
with  a  hoe.  They  must  be  thinned  out  in  the  row  to  about 
BIX  inches  asunder.  "When  ready  to  be  taken  up,  by  run- 
ning a  plough  directly  by  the  side  of  the  row  of  carrots,  they 
are  gathered  with  Httle  trouble. 

I  have  now  gone  through  the  principal  crops  grown  in 
continental  husbandry,  and  though  not  undertaking  to  give 
a  fidl  detail  of  the  culture,  yet  I  have  given  all  the  peculia- 
rities which  distinguish  any  mode  of  culture,  and  those  gene- 
ral rules  and  principles  which  are  universally  applicable. 

CXrSTIL    IMPLEMENTS  OF  HUSBANDRY. 

In  Paris  at  the  Conservatory  of  Arts  and  Trades,  at  Brussels, 
at  Utrecht,  I  found  extensive  collections  of  agricultural  im- 
plements and  models  of  agricultural  tools  and  machineiy. 
These  embraced  many  of  the  most  improved  implements  to  be 
found  in  England  or  the  United  States.  It  may  excite  a 
smile  of  surprise  with  an  Englishman,  that  I  speak  of  the 
United  States  in  this  connexion.  But  I  have  seen  nothing 
on  the  Continent  or  in  Great  Britain  equal  to  the  collections  of 
agricultural  implements  which  are  to  be  found,  for  example,  in 
Boston,  United  States.  The  English  implements  are  usually 
clumsy,  heavy,  and  inordinately  expensive.  In  treating  of 
British  Husbandry,  I  have  given  an  account  of  some  of  the 
best  of  them.  They  at  least  answer  the  purposes  of  the 
ingenious,  mechanics,  who  understand  very  well  when  they 
have  got  their  pail  under  a  cow  with  a  full  udder,  and  how 
in  the  most  agreeable  manner  to  abstract  the  gold  from  the 
pockets  of  enthusiastic  agricultural  amateurs.  Iiike  the  Flem- 
ish cows,  they  are  carefully  fed,  not  to  say  flattered,  while 
being  milked ;  and  finding  tools  and  implements  for  eveiy 
operation,  and  adapted  -to  all  possible  shades  of  difference  in 
the  manner  of  performing  it,  imagine  they  have  only  to  pur- 
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chase  the  tool  to  have  the  operation  accomplishei  In  gene- 
ral they  are  compelled  to  learn  that  it  is  not  so  much  the 
tool,  as  the  man  who  holds  it,  upon  which  they  are  to  rely 
for  the  proper  execution  of  the  work.  Of  this  the  Flemings 
are  a  striking  example ;  for  it  is  impossihle  to  find  agricultural 
operations  better  executed,  and  with  fewer  and  more  simple 
implements. 

Two  ploughs  are  much  celebrated  in  Flanders,  one  called 
the  Walloon  plough  with  wheels  to  the  beam,  of  which  I 
subjoin  a  sketch,  and  which  is  much  used  for  ploughing  deep 
in  heavy  lands.  It  is  used  with  two,  three,  or  four  horses, 
according  to  the  nature  of  the  soil,  or  the  depth  to  which  it 
is  desired  to  go. 


The  other  is  of  a  lighter  description,  and  is  much  esteemed 
as  the  Dutch  plough.  It  is  introduced  into  France,  and  there 
most  highly  approved.  For  light  lands  it  is  used  with  one 
horse,  but  ordinarily  with  two.  What  I  have  sometimes 
seen  called  the  Dutch  plough  has  had  the  mould-board  so 
curved,  or  rather  almost  concave,  as  to  offer  great  resistance ; 
and  rather  to  press  the  dirt  as  if  with  the  hollow  of  the  hand, 
than  to  turn  it  over.  The  common  Flemish  plough  is  un- 
doubtedly an  excellent  implement.  It  has  a  shoe  or 
regulator  attached  to  the  beam  in  front,  by  which  the  depth 
of  the  iiirrow  is  regulated.  A  plate  of  it  is  subjoined.  The 
Flemings  value  it  not  only  for  raising  and  inverting  the  land, 
but  for  pulverizing  it  at  the  same  time. 
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In  the  harrows  and  rollers  used  in  Flandera  I  saw  nothing 
peculiar.  They  have  bush  harrows,  and  harrows  with  teeth 
of  iron  and  of  wood 

The  instrument,  which  is  deemed  peculiarly  Flemish,  is 
the  mouldAart,  of  which  I  annex  a  plate.  It  is  designed  for 
'  the  speedy  removal  of  earth,  when  it  is  not  required  to  trans- 
port it  to  a  great  dbtance.  The  horses  or  oxen  are  attached 
to  this  implement  which  immediately  dips  itself  full  of  dirt, 
and  when  full,  the  handles  are  then  pressed  down  that  it 
may  slide  easily  over  the  ground.  When  it  reaches  the  place 
of  deposit,  the  handles  are  raised,  and  it  empties  itself;  and 
the  string,  which  is  constantly  held  by  the  workman  who 
guides  it,  is  designed  to  pull  it  back  after  it  is  emptied.  It 
is  thus  prepared  to  take  up  another  load.  It  is  a  most  useful 
instrument,  and  effects  a  great  deal  of  work  with  a  small 
expense  of  labour  in  a  short  time.  It  has  been  used  many 
years  in  the  United  States,  and  is  there  called  an  ox-shovel 


The  plough  which  I  saw  frequently  used  in  Italy  was 
without  a  mould-board,  and  its  share  resembled  the  bowl  of 
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an  iaverted  teaspoon,  only  more  flat.  It  simply  stirred  the 
ground,  but  did  not  invert  it. 

The  spade  is  an  instrument  much  used  among  the  small 
farmers  of  Flanders ;  and  in  the  beat  cultivated  districts,  such 
as  the  Pays  de  Waea,  they  deem  it  necessary  once  in  five  or 
six  years  to  trench  their  land  completely  to  the  depth  of 
fifteen  or  seventeen  inches  with  the  spade. 

I  saw  nothing  in  the  carts,  wi^ons,  or  vehicles  in  use  on 
the  Continent  in  any  way  to  recommend  them  either  to  Eng- 
lish or  American  farmers.  Nothing,  however,  can  be  more 
complete  than  the  fitting  out  of  a  Flemish  or  Dutch  farmer's 
team.  The  equipments  in  France  and  Italy  are  in  general 
wretched  in  the  extreme.  In  Italy  and  in  Switzerland,  oxen 
and  cows  are  principally  used  for  draft  In  Italy  the  breed 
of  cattle  is  extremely  beautiful  in  appearance.  In  Italy, 
oxen  are  often  brought  out  upon  the  roads  to  assst  in 
dragging  the  coacbra  up  their  steep  bills.  They  ordinarily 
draw  by  the  horns  or  forehead ;  but  where  a  yoke  is  used  over 
the  neck,  I  havo  found  a  basket  of  stones  bung  at  the  centre 
to  keep  it  down,  that  it  might  not  impede  the  breathing  of 
the  cattle.  Instead  of  bows,  there  were  ropes  rotmd  the  necks 
of  the  cattle. 

The  Dutch  collar  for  draft  horses  has  been  the  suliject 
of  much  improvement,  and  the  horses  used  in  the  Belgian 
artillery  are  said  to  have  derived  an  immense  advantage 
firom  its  improved  character.  The  first  object  has  been  to 
avoid,  as  much  as  possible,  a  horizontal  draft,  and,  therefore, 
the  point  of  attaching  the  chain  or  trace  is  placed  high  on 
the  collar,  so  that  it  may  not  affect  the  breathing  of  the 
animal ;  the  second,  to  avoid  galling  the  neck  of  the  horse, 
and  for  this  reason  the  collars  are  made  open  to  buckle 
at  the  top,  by  which  means  they  can  be  better  adjusted  to 
the  neck  of  the  animal.  Great  stress,  and  I  believe  very 
justly,  is  laid  upon  having  the  collars  made  so  as  to  open  at 
one  end  at  pleasure. 
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CXXXVIII.    SPADE  HUSBANDEY. 

An  implement  which  haa  accomplished  an  immense  amount 
in  some  parts  of  continentid  Europe,  is  the  spade ;  and 
when  we  reflect  upon  the  actual  amount  of  labour  effected 
by  thia  simple  tool,  managed  by  tho  human  hand  alone, 
the  elevations  which  have  been  levelled,  tho  canals  which 
have  been  dug,  and  the  mighty  embankments  which  have 
been  raised,  one  is  filled  with  astonishment  at  the  great 
effects  which  are  brought  about  by  the  most  simple  means, 
and  at  the  vast  results  of  combined  and  persevering  labour. 

A  great  amount  of  land  is  cultivated  by  the  spade  in 
Bel^um,  Holland,  France,  and  Oermany.  Indeed,  vast 
extents'  of  land,  especially  in  the  vine-growing  districts,  on 
tbe  steep  acclivities  and  on  the  summits  of  high  hiUs  which 
are  cultivated,  are  entirely  inaccessible  to  horses  or  cattle. 
The  ground  is  tilled  by  the  spade ;  the  manure  is  carried  up, 
and  the  produce  is  brought  down  on  the  backs  of  men  or 
women.  It  is  stated  in  a  statistical  work,  now  in  the  course 
of  publication  in  France,  that  not  leas  than  forty  millions  of 
acres  in  that  countiy  are  cultivated  by  the  spade.  This 
strikes  me  as  an  over-statement ;  yet  the  amount  is,  donbt- 
lesH,  very  considerabla  In  Flanders  the  cultivation  is 
mixed,  with  the  spade  and  the  plough ;  the  land  for  grain . 
crops  is  wrought  with  the  plough  and  laid  in  beds  or  stitches, 
and  the  intervals  are  dug  out  with  the  spade,  and  the  seed 
sown  on  the  beds  is  covered  with  the  dirt  thrown  out  of  these 
intervals.  This  is  all  done  with  the  greatest  care,  and  this  is 
tbe  occasion  of  the  extreme  neatness  and  exactness  which 
appears  in  their  cultivation. 

In  the  case  of  very  small  farms  of  a  few  acres,  all  the 
work  is  executed  by  the  spade  or  the  hoe.  It  may  in- 
terest my  readers  to  see  the  calculation  made  by  the  late 
Rev.  Mr.  Rham,  a  gentleman  highly  esteemed  for  his  agri- 
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cultural  knowledge,  and  his  zeal  in  a^cultural  improve- 
ments,  as  to  the  amount  of  produce  vhich  may  be  obtained 
"  from  fifteen  Ghent  acres  of  light  land  and  moderate  fertility, 
which  should  be  cultivated  by  the  spade,  with  the  help  of 
a  horse  and  cart ;  and  will  maintain  four  milch  cows,  and 
a  heifer ;  a  horae,  two  or  three  hogs,  and  a  couple  of  young 
pigs ;  sending  to  market,  or  consuming  in  the  family,  the 
following  produce,  deducting  seed : — 

90  bushels  of  wheat. 

90         „  rya 

30         „         buckwheat. 
100         „         oats,  leaving  20  bushels  for  the  horse. 

An  acre  of  flax. 

60  bushels  of  rape  seed. 
8  cwt.  of  butter,  from  four  cows. 
2  &t  hogs. 

A  heifer  and  two  calves,  sold  annually." 
This  is  an  eztraordinaiy  amount,  and  yet  I  have  no  doubt 
it  may  be  realized. 

I  am  not  about  to  enter  into  &  comparison  6f  spade  hus- 
bandry with  that  carried  on  by  the  plough,  and  the  help  of 
bnite  labour  ;  but  there  are  many  cases  in  which,  owing  to 
the  superabundance,  and  consequent  cheapness  of  human 
labour,  it  may  preseiit  a  fortunate  alternative.  It  is  stated 
to  require  the  labour  of  a  man  sixteen  days  to  dig  an  acre, 
and  thirty-two  days  to  trench  it,  which  would  be  going  two 
spits  deep.  Labour  in  Flanders  i^  about  ten  pence,  or 
twenty  cents  a  day,  without  feed,  which  would  render  it 
much  less  expensive  than  ploughing. 

In  cultivating  land  with  brute  labour,  it  is  to  be  remem- 
bered that  on  few  small  farms  can  a  team  be  kept  constantly 
at  labour ;  but  the  expense  of  the  keep  goes  on  whether  the 
team  labours  or  not.  The  cultivation  by  a  spade  is  much 
more  thorough  than  by  a  plough ;  much  less  seed  is  re- 
quired, uid  much  better  crops  are  produced.    A  bushel  and 
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a  quarter  of  wheat  to  an  acre  is  ample,  because  every  seed  is 
carefully  covered,  and  thus  secured  from  the  birds,  and 
buried  only  at  such  a  depth  that  it  rises  easily.  The  culti- 
vation is  much  cleaner  from  weeds,  and  the  manure  is  more 
thoroughly  intermixed  with  the  soil.  The  laud  is  made 
friable,  and  the  deep  cultivation  grvea  the  roots  of  the  plant 
ample  opportunity  to  expand  themselves.  The  beneficial 
effects  of  a  good  trenching  will  continue  for  five  or  six  years. 
How  fer  it  may  be  expedient  to  adopt  it  on  any  largo  scale, 
must  depend  on  a  variety  of  obvious  circumstances,  which  in 
different  situations  must  greatly  vary.  The  expense  of  keep- 
ing such  teams  of  horses  as  are  kept  in  England,  and  in 
many  parts  of  the  Continent — I  speak  particularly  aa  to 
their  consumption  of  food — to  say  nothing  of  their  equipments 
and  deterioration  in  value^  is  enormous.  It  seems  the  great 
drawback  in  England  to  a  farmer's  prosperity.  What  might 
be  accomplished  where  a  superabundance  of  human  labour 
exists,  what  should  be  done  with  a  starving  population 
around  you,  anxious  to  be  employed,  and  willing  to  work, 
are  for  the  consideration  of  those  who  find  themselves  placed 
in  these  painful  circumstances.  Such  is  the  sad  condition  of 
many  parts  of  the  European  continent.  The  example  of  a 
Flemish  farmer  supporting  himself,  and  wife,  and  three  chil- 
dren, keeping  a  cow,  and  fatting  a  hog,  upon^'the  produce  of 
two  and  a  half  acres  of  land ;  and  selling,  for  various  pur- 
poses, the  produce  of  three  and  a  half  other  acres,  he  being 
ablej  with  the  help  of  his  wife  and  children,  to  cultivate  weQ 
the  whole  six  acres,  and  to  have  a  great  deal  of  time  left  for 
other  purposes,  is,  I  am  assured,  often  to  be  found  in  Bel- 
gium, and  strikingly  illustrates  the  success  of  quiet  and 
patient  industry,  joined  to  temperance  and  economy. 
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CXXXIX    LIVE  STOCK. 


In  raspeot  to  the  live  stock  of  the  Continent,  &  traveller 
perceives  At  once  that,  with  the  exceptloD  of  horses,  little 
attention  has  been  paid  to  the  improvement  of  the  different 
breeds.  Perhaps  I  should  except  sheep  likewise,  as  I  shall 
presently  show.  In  this  respect  England  distances  all  other 
countries  within  mj  observation ;  and  has  displayed  a  skill, 
perseverance,  enterprise,  and  success,  which  are  admirable ; 
and  which,  in  enormous  prices,  have  been  liberally  compen- 
sated. A  thousand  guineas  for  a  bull,  six  hundred  guineas 
for  a  cow,  or  three  hundred  guineas  a  year  for  the  service  of  a 
ram,  ring  in  one's  ears  like  music  from  the  r^ons  of  romance. 
The  symmetry  of  proportion,  and  the  extraordinaiy  degree  of 
fatness  to  which  some  animals  are  forced,  as  may  be  seen 
particularly  at  the  Smithfield  Christmas  show,  in  London, 
and  the '  extreme  beauty  of  the  improved  stock  of  England, 
are  most  remarkable.  Aptitude  to  fatten,  early  maturity, 
and  great  weight  of  carcase,  in  proportion  to  the  age,  and 
the  amount  or  cost  of  the  food  required,  are  points  of  great 
value  in  any  race  of  animals  which  are  designed  for  food.  But 
beauty,  either  of  form  or  colour,  has  only  an  imaginary  value, 
and  no  necessaiy  connexion  with  its  product,  either  in  beef 
or  milk  ;  and  the  extreme  obesity  of  many  prize  animals  is 
often  obtained  at  an  expense  to  the  farmer  or  amateur  much 
beyond  any  price  which  the  animal  is  likely  to  command  in 
the  market.  Early  maturity  is  a  point  of  great  importance ; 
for,  excepting  where  animals  are  kept  for  labour,  animals 
kept  a  day  beyond  their  readiness  for  a  fair  market,  are 
almost  always  kept  at  a  loss.  The  secret  of  profit  is  in 
general  in  a  quick  exchange.  I  have  known  a  larmer  to 
weigh  repeatedly  two  fattening  oxen  of  fine  thrift,  and  size, 
and  extreme  fatness,  and  he  discovered  that,  for  a  whole 
month  before  they  were  sent  to  mu-ket,  they  had  not  gained 
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&  single  pound.  They  appear  to  have  reached  their  acm^ 
heyond  which  they  could  not  be  forced.  It  is  a  curious  fact 
in  regard  to  the  human  animal,  that  in  a  condition  of  healtli 
no  change  of  diet  and  no  abundance  of  diet  ever  carries  him 
heyond  a  certain  point ;  so  that  every  adult  man  has  what 
he  terms  his  own  weight,  which  doea  not  vary  for  years. 
Whether  an  analogy  to  this  fact  ia  to  be  found  in  the  inferior 
animals,  would,  as  far  as  it  is  poBsible  to  be  ascertained,  be  a 
curious  and  useful  inquiry.  Ordinarily,  I  admit,  not  always, 
animals  consume  in  proportion  to  their  size.  I  believe  it 
will  be  found,  in  general,  that  two  small,  or  medium-sized 
animals,  of  good  constitution  and  thrift,  pay  the  farmer 
better,  in  proportion  to  the  amount  of  food  consumed,  than 
one  large  animal,  which  would  give  an  equal  or  superior 
weight.  The  Engliah  finrmers  generally  consider  the  small 
Highland  cattle  the  most  profitable  for  fattening.  We  know 
certainly  that  the  milking  properties  of  cows  do  not  always 
bear  a  proportion  to  their  size.  The  two  best  cows  which  I 
have  known — one  making  Idilbs.  of  butter  in  a  week,  and 
more  than  4>80lba  in  a  year ;  and  the  other  having  produced 
more  than  ZOIbs.  in  a  week — were  two  medium-sized  cows  of 
the  North  Devonshire  breed;  and  it  seems  an  established 
prejudice,  if  so  it  must  be  called,  that  &tDess,  and  the  abun- 
dant secretion  of  milk,  in  the  same  animal,  at  the  same  time, 
are  to  a  degree  incompatible  with  each  other. 

1.  OZEK  AHD  Cows. — I  saw  somo  very  large  oxen  from 
Normandy  in -a  fat  condition  on  exhibition  at  Poisay.  Tho 
cattle,  however,  most  admired  on  that  occasion  were  a  cross 
of  the  improved  Durham  short-hom  with  some  of  the  best 
breeds  of  the  country; 

The  cows,  as  met  with  ordinarily  in  France,  are  inferior. 
They  show  in  the  6arly  part  of  the  season  the  effects  of  bad 
keeping  in  winter,  and  appear  scarcely  to  recover  from  it 
during  the  season.    The  cows,  at  several  private  establish- 
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tncnts  which  I  visitod,  trere  admirable  for  their  milkiag 
properties,  but  of  no  particular  race ;  though  at  GrigDon, 
at  Pctit-Bourg,  and  generally,  I  found  the  Swiss  cowb  held 
in  high  estimation.  The  Dutch  cows  hare  been  a  long  time 
celebrated  for  their  abundance  of  milk,  which  does  not  sur- 
prise one  in  looking  at  the  rich  polders  in  which  in  summer 
they  are  fed,  and  where  the;  are  often  seen  covered  with  a 
cloth  as  a  protection  against  both  the  dampness  and  the  cold. 
Being  unacquainted  with  the  Dutch  laugtiage,  I  found  it  dif- 
ficult to  get  aa  particular  information  as  I  desired.  Radcliffe, 
in  his  book  on  Flanders,  says,  that  "  they  are  fair  milkers  ; 
but  in  this  respect  nothing  remarkable,  the  average  quantity, 
excepting  in  the  grass  districts,  where  it  is  infinitdy  greater, 
being  computed  at  about  seven  quarts  each  cow  in  the 
twenty-four  hours,  through  summer  and  winter."  I  quote 
this  passage  for  two  reasons ;  first,  to  show  how  loosely  manj 
people  speak  and  write  on  such  subjects,  for  one  is  wholly  at 
a  loss  to  know  how  much  a  product  infinitdy  greater  than 
seven  quarts  may  be  supposed  to  be  ;  and  next,  to  aay  that  an 
average  yield  of  seven  quarts  per  day  winter  and  summer  is 
a  very  great  yield,  and  is  seldom  equalled.  There  is  another 
report  of  a  farmer  at  the  Hague,  furnished  to  Sir  John  Sin- 
clair, where  the  milk  establishment  of  forty  cows  produced 
only  about  three  quarts  per  day  to  each  cow  throughout  tho 
year. 

The  produce  of  a  Dutch  cow  is  rated  at  about  80  lbs.  of 
butter,  and  180  lbs.  of  whole-milk  cheese,  in  a  year,  which 
certainly  is  not  an  extraordinarily  large  amount.  They  are 
generally  of  a  black  and  white  colour.  In  some  cases  they 
are  milked  three  times  in  a  day.  In  the  greater  part  of 
Flanders  I  found  them  soiled  upon  clover  or  vetches,  but  prin- 
cipally clover;  in  Holland,  they  remain  in  the  pasture  all 
summer,  where  they  are  milked  ;  but  in  winter  they  make  a 
part  of  the  family,  and,  in  truth,  live  in  the  common  eating- 
room  of  the  family,  it  being  a  part  of  the  main  house. 


byGoogIc 


LITE  fiTOCK.  579 

The  Swiss  cows,  oa  &r  as  they  have  come  under  my 
obserration,  are  to  be  considered  of  two  kinds ;  the  cows 
ordinarily  kept  on  the  common  &rms,  and  the  mountain 
cows.  The  cows  I  fomid  at  Hofwyl  are,  from  appearance  and 
the  accounts  I  received  of  them,  the  very  finest  of  their  kind. 
They  are  lat^  but  not  tall ;  broad  in  the  back,  full  and 
square  behind ;  fine  boned,  and  with  large  udders,  giving 
great  quantities  of  milk.  It  is  difficult,  especially  at  any  dis- 
tance of  time,  and  when  innumerable  objects  are  passing 
before  the  mind,  to  compare  two  objects,  unless  they  are  pre- 
sent ;  but  I  think  I  hare  never  seen  finer  animals  of  the 
kind.  The  race  is  known  as  the  Cimmenthal ;  and  un- 
doubtedly great  pains  have  been  taken  in  their  selection  and 
management. 

I  am  at  a  loss  to  state  the  amount  of  milk  given,  or 
butter  produced  by  these  cows,  because  I  do  not  know  the 
capacity  of  the  Swiss  measure  ;  but  they  are  evidently  deep 
milkers,  and  as  well  as  I  could  understand  they  give  from 
sixteen  to  twenty-eight  quarts  of  milk  per  day,  and  about 
two  hundred  pounds  of  butter  by  the  year.  These  cows  were 
reported  to  me  to  weigh  from  700  to  1 200  lbs, ;  they  were 
exceedingly  broad  and  round ;  short  and  fine  in  the  leg ;  in 
high  condition,  and  extremely  well  covered ;  and  in  their 
whole  appearance  excelled  by  none  which  I  have  seen.  I 
saw  many  of  these  fine  animals  for  sale  in  the  cattle-market 
at  Berne. 

There  is  another  kind  in  Switzerland,  which  may  be  called 
the  mountain  cow,  because  I  found  them  principally  in  the 
most  hilly  districts  of  the  country.  These  were  a  small-sized 
animal  of  beautiful  form,  small  limbs,  exceedingly  light  of 
foot,  evidently  fitted  to  climb  hills  and  precipices,  and  with 
eyes  as  bright  as  those  of  a  gazelle,  and  not  unlike  a  deer  in 
their  movementa    These  cows  did  not  promise  much  in  milk, 

2.  Goats. — In  Switzerland,  I  found  in  the  mountainous 
vol.  ir.  45 
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districts  lar^  herds  of  goats,  who  are  brought  down  from  the 
mountains  at  night  to  be  milked,  and  sent  away  ^ain  at 
daylight  in  the  morning.  Many  smaU  families  kept  one  goat 
in  their  stables  to  supply  the  fiimily  with  milk.  They  give 
about  one  pint  of  very  rich  and  delicious  Ti^ilk  each  per  day ; 
sometimes  more.  Among  the  mountaineers  of  Ireland,  near 
the  lakes  of  Killamey,  I  found  many  lamilies  keeping  goats 
for  their  milk ;  one  family  haTing  as  many  as  thirty.  These 
were  kept  for  the  comfort  and  luxury  of  travellers,  who 
visited  these  wild  and  picturesque  regions.  They  are  kept 
at  a  small  ezpenae,  and  were  it  not  for  their  wanderiug  and 
mischievous  propensities,  a  milch  goat  would  be  a  treasure  in 
the  &mily  of  a  poor  man.  They  might  easily  be  fed  by  the 
waste  vegetables  of  a  poor  man's  garden  or  his  frugal  table ; 
though  in  most  of  the  poor  femilies  in  Europe  there  are 
other  mouths  who  claim  first  to  be  satisfied,  and  leave  little 
.  waste  of  any  kind.  The  milk  of  goats  is  rich,  and  is  often 
recommended  to  invalids  by  high  medical  authority. 

8.  AssBS. — Of  all  beasts  of  burden  or  draft  in  Europe, 
asses  ar^  perhaps,  the  most  common.  Mules  are  bred  and 
used  largely  in  Spain,  as  I  am  informed ;  and  I  found  them 
in  the  mountainous  parts  of  Switzerland  for  the  use  of  trave- 
lers in  places  and  passes  where  carriages  cannot  be  used,  and 
where  sureness  of  foot  is  particularly  desired.  But  asses  are 
every  where  common,  and,  for  the  purposes  to  which  they  are 
applied,  are  certainly  most  serviceable  animals.  They  are  in 
general  of  a  small  size,  and  cost  from  one  to  two  pounds,  or 
from  five  to  ten  dollars ;  their  keep  is  of  the  hardest  descrip- 
tion, and  they  live  to  a  great  age.  One  was  used  constantly 
at  Carisbrooke  Castle,  in  the  Isle  of  Wight,  for  drawing 
water  from  a  very  deep  well  seventy  years,  and  he  was  re- 
placed by  another,  who,  when  I  was  there,  had  been  employed 
for  many  years.  This  most  useful  race  of  animals  presents  an 
example  of  the  humiliating  truth,  that  real  substantial  merit 
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does  not  always  find  its  place  in  tliia  world ;  that  grateful 
and  kind  treatment  does  not  always  follow  the  services  ren- 
dered ;  that  abuse  of  power  is  too  common  a  foult ;  and 
that  exterior  appearance  and  address  are  a  surer  passport  to 
&rour  than  solid  and  useful  qualities.  I  cannot  say,  how- 
ever, that  this  is  without  exception,  for  I  found  in  some  cases 
in  Manchester,  in  England,  among  the  Irish,  the  donkey 
living  in  the  same  room  with  the  rest  of  the  family,  and 
sharing  in  their  comforts,  such  as  they  were.  Whether  this 
was  to  be  considered  as  an  advance  upon  the  usual  compa- 
nionship of  an  Irish  cabin,  I  shall  not  determine.  It  shows 
at  least  an  amiable  trait  of  character  to  acknowledge  our 
obligations,  and  quite  in  the  equality  and  &atemity  style  of 
the  times. 

4.  HoBSBS. — The  Flemish  horses  have  long  been  celebrated, 
and  most  deservedly  bo,  as  1  have  seen  for  their  purpose  no 
horses  superior.  In  France  and  the  Low  Countries,  horses  ex- 
clusively are  used  for  agricultural  labour.  In  Flanders,  two 
horses  are  allowed  to  fifty  acres  of  land.  In  many  cases  the 
&rms  are  accessible  by  canals,  and  manures  are  brought  and 
produce  carried  away  in  boats,  which,  of  course,  on  still  waters 
are  navigated  at  a  small  expense.  The  Flemish  horses  are  of  a 
medium  size,  compact,  active,  strong,  and  extremely  well 
equipped ;  these  ianners  being  very  proud  of  their  teams,  as 
indeed  they  well  may  be.  Add  to  this,  they  are  groomed 
with  extraordinary  care.  In  my  journey  from  Antwerp  to 
Rotterdam  by  diligence,  it  is  hardly  possible  to  praise  the 
horses  too  much,  for  their  beauty,  speed,  and  equipments. 

The  French  work  horses  are  admirable,  and  surprised 
me  by  their  excellence.  I  refer  particularly  to  a  breed  called 
the  Picheron,  bred  in  the  interior  of  France,  and  used  in  the 
diligences  and  the  omnibuses  in  Paris.  The  horses  gene- 
rally employed  in  these  cases  are  unaltered,  which  clearly 
does  not  improve  their  temper  or  nunners ;  they  are  rather 
45* 
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under  than  over  size ;  th^  are  not  groomed  with  much  nicety, 
Bor  harnessed  with  any  show ;  they  are,  however,  kept  in 
good  condition,  and  almost  eicluaively  for  work ;  they  are 
small-boned,  well  filled  out,  and  extremely  compact ;  their 
usual  travelling  gait,  according  to  my  experience,  with  im- 
mense loads,  is  from  six  to  seven  miles  an  hour :  in  the  mail 
coaches  in  France,  the  rate  of  travelling  is  ten  to  twelve 
miles  an  hour;  and  no  where  are  there  more  pimctuality 
and  despatch.  The  Flemish  cart-horse,  and  the  breed  of 
French  horses  to  which  I  have  referred,  would  in  my  opinion 
prove  a  most  valuable  acquisition  to  the  United  States.  The 
Flemish  horse  is  slow  in  his  movements ;  the  French  horse 
extremely  active  and  vigorous ;  their  ordinary  height  is 
fifteen  and  a  half  hands. 

The  mode  of  keeping  horses  difiers  much  in  difTerent  places. 
They  are  almost  universally  soiled  in  summer  upon  green 
food,  either  clover,  vetches,  or  lucerne.  I  have  already  men- 
tioned the  caae  of  a  large  contractor  for  conveying  the  mails, 
who  was  accustomed,  besides  straw  and  hay,  to  give  lye  bread 
in  certain  quantities,  whenever  the  price  of  oats  or  other 
forage  or  provender  made  it  upon  a  &ir  calculation  expedient. 
For  the  health  of  the  horses  he  much  approved  this  food. 
His  stock  exceeded  four  hundred  horses:  oats  are  almost 
always  deemed  an  expensive  article;  but  the  best  Cumers 
recommend  to  give  them  in  the  straw  cut  up.  Carrots  are 
much  valued  in  Flanders  for  horses ;  and  considerable  quan- 
tities of  beans  are  grown  in  France  for  horses,  and  given 
in  a  bruised  or  half-grotuid  form.  The  Flemish  give  their 
horses  what  is  called  a  white  drink,  that  is,  water  mixed  with 
some  portion  of  lye  or  buck-wheat  meal ;  and  sometimes  oil- 
cake is  dissolved  in  it 

In  some  parts  of  Flanders,  tho  allowance  for  a  horse  is  in 
winter  fifteen  pounds  of  hay,  ten  pounds  of  straw,  and  seven 
pounds  of  oats  per  day.  In  summer,  clover  is  given  instead 
of  hay  and  straw,  seven  pounds  of  oats,   and  their  water 
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vhitened  with  rye-meaL  In  another  diatrict,  in  winter,  about 
six  quarts  of  oats,  thirty-five  pounda  of  hay,  or  in  place  of 
£fleen  potmda  of  hay,  shout  seventy  pounds  or  a  bushel  of 
carrots.  In  (summer,  seven  quarts  of  oats ;  eighty  pounds  of 
green  clover  are  given.  Instead  of  the  oats,  about  four  quarts 
of  bruised  beans  are  given.  The  Flemish  are  always  anxious 
to  have  their  hones  in  the  best  possible  working  condition. 
Excepting  only  the  white  drink,  the  keeping  of  the  French 
horses  does  not  materially  differ  irom  that  of  the  Flemish. 
The  advantages  of  cutting  and  mixing  food  for  horses  are 
universally  acknowledged,  on  the  score  of  economy  to  the 
farmer,  and  of  utility  to  the  animal  fed. 

6.  SwiNB. — ^The  swine  are  almost  every  where  on  the  Con- 
tinent, as  &r  as  I  saw  them,  miserable ;  lank,  lean,  gaunt, 
and,  if  they  have  not  a  good  point  about  them,  they  certainly 
have  other  points  in  great  profusion.  If  it  was  a  herd  of 
such  swine  as  one  meets  with  continually  in  France  and  on 
the  Continent,  which  were  on  one  occasion  driven  into  the 
sea  and  there  perished,  the  owners  certainly  coidd  have  had 
little  ground  of  complaint.  At  Grignon  I  saw  some  of  the 
improved  breeds  of  England  introduced,  and  it  is  to  be  hoped 
that  they  will  extend  themselves ;  at  present  the  race  seems 
under  a  curse. 

6.  Shebp. — I  shall  say  little  of  the  sheep  of  the  Continent 
The  sheep  seen  on  the  rich  meadows  in  Holland  are  of  a 
large  size,  with  long  cou^e  wool  and  a  heavy  fieeca  The 
Saxony  sheep  are  well  known  for  the  fineness  of  their  wool, 
their  small  uze,  and  their  tenderness  of  constitution.  I 
have  already  s^d  that  I  found  some  excellent  results  at 
Grignon  aud  Alfort  from  crossing  the  Uerino  with  Jhe  South- 
Down,  but  sufficient  time  has  not  been  had  to  decide  whether 
it  may  be  persevered  in  with  advanti^ ;  a  point  by  no  means 
determined. 
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The  pure  Merino  sheep,  which  were  exhibited  at  Poissy 
from  the  &nn  of  Mr.  Qilbeit,  near  OrigDon,  and  originally  of 
the  Btock  at  RambouUlet,  were,  beyond  all  comparison,  the 
Bnest  of  the  kind  I  have  ever  seen  ;  and,  I  believe,  of  the 
very  best  kind  of  sheep,  for  the  United  States,  which  could 
be  raised.  They  would  weigh  fnll  twenty  pounds  a  quarter 
when  dressed  ;  their  wool  is  of  a  fine  quality,  and  their  fleeces 
extremely  lai^  and  heavy.  An  intelligent  American  fimner 
who  was  with  me  at  one  time  when  I  eaw  them,  and  on 
whose  opinion,  from  his  having  been  a  great  wool-grower,  I 
should  place  much  reliance,  perfectly  coincided  with  me  in 
my  impresuons  of  the  merits  of  these  extraordinarily 
beautiful  sheep.  They  are  not  so  large  or  fat  for  mutton 
sheep  as  the  Leicester  or  South-Down  of  England,  in  whidL 
country  mutton,  being  a  favourite  food,  is  mnch  more  on 
object  of  demand  than  in  the  United  States,  but  they  are 
sufficiently  large  for  mutton,  and  the  superior  fineness  of  their 
wool  gives  them  a  peculiar  value.  There  exists  with  some 
persons  a  prejudice  agiunst  Merino  mutton,  but  it  is  entirely 
without  r 


CXL.    DAIRIES. 

Holland  and  portions  of  Flanders  are  largely  devoted  to 
the  grazing  of  cattle,  and  to  the  making  of  butter  and  cheese. 
The  Dutch  butter  is  much  cdebrsted ;  it  is  strongly  salted 
and  neatly  packed,  and  may  be  shipped  to  advantage 
Cheese  is  largely  manufactured  in  Holland.  The  Dutch 
cheeses  are  well  known.  They  are  professedly  made  of 
whole  milk,  but  I  must  be  permitted  to  distrust  this  cer- 
tainly in  respect  to  those  which  I  have  tasted.  They  are 
made  in  ^e  form  of  cannon-balls,  weighing  about  seven 
pounds  each.  They  are  an  article  of  exteuMve  commerce, 
and  are  sent  to  market  as  early  as  they  can  be  got  ready. 
They  are  exported  largely  both  to  France  and  England.    The 
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taste  of  them  ia  good,  but  in  richness  they  are  veiy  inferior  to 
the  best  English  cheeses. 

The  Dutch  dairy-rooms  are  models  of  neatnesa  The 
French  denominate  this  quality  by  an  expressive  word, 
propriety ;  and,  in  the  case  of  the  Dutch  farmers,  it  seems 
impossible  it  should  be  exceeded.  Their  vessels,  pans,  tubs, 
presses,  shelves,  dippers,  every  thing,  in  short,  connected  with 
the  dairy  is  marked  by  a  cleanness  which  seems  perfect,  and 
they  are  bright  with  excessive  briglitness.  The  town  of 
Broeck  has  been  long  celebrated  for  its  cleanness,  and  here 
not  a  horse  ever  cornea ;  the  streets  or  passages  to  the 
houses  are  paved  with  bricks,  or  with  rounded  stones  tnm 
the  sea-shore ;  and  a  well-dressed  lady  might  almost  sit 
down  in  the  streets  without  soiling  her  robes.  The  neatness 
of  these  places  is  proverbial.  I  cannot  say  that  I  have  not 
seen  it  equalled  in  some  private  examples ;  and  the  sect 
of  the  United  Brethren,  otherwise  called  the  Shakers,  in  the 
United  States,  are  quite  as  much  distinguished  in  their 
houses  and  settlements  for  their  excessive  cleanness  ;  but  it 
is  clearly  impossible  in  this  respect  "  to  beat  the  Dutch ;" 
and  this  most  comfortable,  agreeable,  I  will  add  beautiful, 
habit  of  the  Dutch,  is  no  where  Burpassed. 

The  French  butter,  as  found  in  the  markets  of  Paris, 
seems  the  perfection  of  this  article.  It  is  generally  sold 
entirely  fresh,  and  that  of  the  first  quality  is  delicious.  It  is 
found  fresh  in  the  markets  in  winter  as  well  as  in  summer, 
and  is  coloured  with  the  juice  of  the  carrot.  The  French 
offer  for  sale  fifty-three  different  kinds  of  cheese.  Having 
tasted  of  but  few,  it  would  be  presumptuous  in  me  to  charac- 
terize the  whola  The  cream  cheese  is  excellent.  The  Neuf- 
chatel,  which  ia  merely  the  curd  fresh  and  slightly  pressed,  ia 
much  esteemed.  The  Kochefort  resembles  the  Stilton,  and 
often  equals  it.  These  are  deemed  the  best.  I  could  leant 
nothing  either  in  Holland  or  France  peculiar  either  in 
making  the  cheese,  or  in  the  ctuing  or  use  of  the  rennet. 
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The  Swiss  cheese,  called  the  Gruyere,  is  manufectiired  both 
in  France  and  Switzerland,  is  much  esteemed  hj  many  per- 
sons, but  its  flavour  is  excessively  strong  and  not  agreeable. 
I  cannot,  howeyer,  decide  for  the  tastes  of  other  persona.  The 
celebrated  Parmesan  cheese,  which  commands  every  where 
the  highest  price,  is  made  in  a  limited  district  in  Italy.  The 
mode  of  making  it  is  kept  a  eecret  It  is  of  a  light  green 
colour,  and  delicious  flavour.  A  distinguished  &nner  in 
Switzerland  informed  me  that  they  had  repeatedly  en- 
deavoured to  imitate  it,  but  without  success ;  that  the  agri- 
cultural societies  had  offered  large  premiums  for  this  olgect ; 
and  that  they  had  actually  sent  persons  into  the  district  where 
it  is  made,  but  they  were  unable  to  get  the  information.  It 
is  coi^ectured  to  depend  mainly  upon  the  nature  of  the  feed 
which  the  cows  obtain.  The  current  opinion,  that  it  is  com- 
posed of  a  portion  of  asses  milk,  is  considered  by  the  best  in- 
formed persons  as  without  foundation. 

I  have  gone  so  fully  into  the  subject  of  dairying  in  my 
observations  upon  English  husbandry,  that  I  shall  not  extend 
them.  In  Holland,  the  cowa  are  generally  paMured  and 
milked  in  the  field.  In  Flanders,  in  parts  where  good 
pasturage  does  not  abound,  they  are  soiled,  and  in  one  of  the 
best  districts  half  an  acre  of  clover  to  a  cow  is  considered 
ample  for  the  summer.  In  winter  they  have  hay,  s(nw, 
carrots,  turnips,  or  potatoes,  in  such  proportions  as  a  judicious 
feeder  will  see  to  be  necessary.  But  there  prevfub  universally 
in  Flanders  a  practice  of  giving  the  cows  a  mixture  of  lye- 
meal,  or  the  meal  of  buck-wheat  with  water.  This  is  con- 
sidered as  most  indispensable,  and,  no  doubt,  contributes 
essentially  to  increase  the  milk.  In  general,  the  Flemish 
farmers  prefer  a  mixture  of  food  both  for  their  cows  and  - 
their  &tting  cattle,  cutting  up  straw,  hay,  turnips,  and 
carrots  together. 

There  are  modes  of  management  in  the  Swiss  dairies  which 
are  well  worthy  of  notice.    Where  it  is  desired  to  avail  them- 
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selvefi  of  the  fe«d  upon  tlie  mountaine,  a  herd  of  cows  is 
driven  there  in  the  summer ;  and  some  persons,  men  in  the 
cases  which  I  found,  go  with  them,  carrying  their  provision 
with  them ;  and,  occupying  a  building  which  is  only  habitable 
in  summer,  tend  the  cows,  and  make  the  cheese.  They 
cany  little  else  than  bread  with  them,  and  for  this  they  have 
occasionally  to  descend  the  mountain,  which,  with  the  return, 
is  no  slight  task ;  but  bread  and  butter-milk  form  their  prin- 
cipal and  almost  sole  diet 

In  another  case,  in  a  small  village  consisting,  it  may  be,  of 
fifty  or  a  hundred  &milies,  I  found  an  arrangement  certainly 
peculiar,  but  which  seemed  excellent,^  and  capable  of  being 
adopted  to  advantage  in  many  other  situations.  Some  of 
the  villagers  kept  one  only,  some  two  or  three  cows.  A  man 
and  bis  wife,  skilled  in  making  cheese,  were  employed,  in  a 
suitable  building,  with  all  the  necessary  fixtures,  to  make 
the  cheese  for  the  village.  The  milk  was  carried  to  the 
place  for  making  the  cheese,  morning  and  evening,  and 
there  measured  and  receipted  for.  Of  the  whey,  each  one, 
when  he  earned  his  milk,  got  his  proportion  in  return.  The 
cheese  was  sold  on  joint  account ;  and,  after  deducting  ex- 
penses, the  proceeds  were  divided  according  to  each  one's 
contributions.  This  arrangement  was  excellent ;  first,  for 
those  who  kept  only  one  or  two  cows,  and  who  could  not, 
under  the  circumstances,  make  cheese  but  to  a  disadvantage ; 
second,  it  saved  the  difficulty  and  trouble  of  a  dairy-maid  in 
the  family — a  class  of  persons  who  are  always  difficult  to  he 
procured ;  and,  third,  it  assured  the  good  quality  of  the 
cheese,  by  its  being  made  by  a  person  of  known  and  acknow- 
ledged skill. 

CXLL    FARM-HOTTSEa 

A  Dutch  &rm-houae  is  a  remarkable  object.  They  are 
seen  scattered  and  alone  at  considerable  distances  from  each 
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other,  orer  their  extensive  meadowB,  generally  surrounded 
b;  a  few  trees.  At  a  distance  they  appear  like  enormous 
bams.  They  are  generally  square,  coTering  a  large  extent 
of  ground,  of  one  story  in  height,  and  with  a  roof  rising  to 
at  least  twice  the  height  of  the  body  of  the  house,  gathering 
in  from  the  four  sides  of  the  house,  and  terminating  in  a 
central  point  at  the  top,  like  an  Egyptian  pyramid.  This 
roof  is  entirely  devoted  to  the  ston^  of  grain  and  hay.  The 
lower  part  of  the  house  comprehends  a  dwelling  for  the 
family,  sleeping  rooms,  and  a  parlour  or  drawing-room,  which 
is  never  used  but  upon  great  occasions,  such  as  the  death  or 
marriage  of  some  one  in  the  &mily,  and  a  kitchen,  adjoining 
which  is  the  keeping-room  of  the  family.  Adjoining  this 
kitchen,  in  truth  making  a  part  of  it,  are  the  cow-stalls ;  and 
adjoining  this  a  room  for  the  stor^^  of  the  cheese,  for  the 
milk,  the  chums,  the  press,  the  tubs,  and  other  dairy  ntensils, 
which,  whether  of  wood  or  of  brass,  are  kept  in  the  most 
polished  condition.  The  cow-stalls  are  so  constructed  that 
two  cows  occupy  one  stall  together,  tied  by  chtuns,  with 
their  heads  to  the  walls,  and  behind  them  is  a  deep  trench 
or  drain,  into  which  all  the  solid  and  liquid  manure  is  re- 
ceived. The  solid  is  immediately  conveyed  away  to  the  heap 
outside  the  door,  and  the  liquid  is  drained  into  a  covered 
cistern  at  the  side  of  the  stable,  on  the  outside  of  the  house. 
Into  this  cistern  flow  likewise  all  the  slops  of  the  house 
and  of  the  dairy,  and  the  drain  is  kept  constantly  clean  by 
water.  In  summer  the  cows  are  kept  and  milked  in  the 
pasture ;  the  stalls  are  then  most  thoroughly  scoured  and 
cleaned  out,  and  either  carpeted  or  sanded  ;  and  exhibit  the 
same  perfect  neatness  as  the  rest  of  the  apartment  in  which 
the  family  live.  In  all  ca^es,  both  in  Holland  and  Flanders, 
the  cow-stalls,  while  occupied  by  the  cows,  are  frequently 
washed  with  water,  which,  besides  the  purpose  of  cleanliness, 
serves  to  increase  the  contents  of  the  urine  cistern ;  and  over 
every  stall  is  a  cord  suspended,  by  which  the  toil  of  the  cow 
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is  tied  when  milkedj  to  prerent  her  slapping  the  &ce  of  the 
milker,  or  throwing  any  dirt  into  the  paiL  Indeed,  the  neat- 
ness of  all  their  arrangements  is  perfect  The  fanner  and 
labourers  have  their  clean  shoes  or  slippers  at  the  door,  where 
they  always  exchange  their  out-door  shoes  on  entering,  that 
they  may  bring  no  dirt  into  the  house.  The  contrast  be- 
tween a  Dutch  farm-house  and  an  Irish  cabin  or  wigwam,  is 
most  remarkable. 

The  Swiss  &rm-hoUBe  differs  entirely  from  the  Dutch.  It 
is  a  somewhat  stately  erection,  generally  of  two  stories  and 
high  roof,  with  a  piazza  in  front  of  the  second  story,  to  which 
there  is  access  from  the  outeide  by  steps.  The  lower  story, 
or  ground  floor,  is  occupied  by  the  live  stock ;  and  the  second 
floor  by  the  family.  This  spirit  of  fraternization  and  equality, 
which  appears  both  among  the  Dutch  and  the  Swiss,  in  re- 
gard to  those  useful  animals  upon  whom  their  living  and 
wealth  depend,  is  certainly  an  amiable  trait  of  character ; 
and  is  much  more  harmless  in  its  operation,  if  we  may  judge 
from  the  results  in  the  two  cases,  than  when  applied  to  human 
society.  The  neatness  of  several  of  the  Swiss  farm-houses 
which  I  visited,  if  not  so  remarkable  as  that  of  the  Dutch,  is 
really  exemplary. 


CXLII.    SWISS  FARMING. 

The  farming  in  Switzerland  varies  very  much  in  difler- 
ent  cantons  or  districts.  The  soil  varies,  and  the  rugged 
aspect  and  broken  and  mountainous  character  of  the  coun- 
try give  a  variety  to  their  cultivation  and  modes  of  life, 
which  at  once  impress  a  visiter.  The  habits  and  appear- 
ance of  the  population  certainly  differ  much  in  diflerent 
parts. 

There  are  large  portions  of  Switzerland  wholly  devoted  to 
pasturage,  and  which,  from  their  inaccessibility  to  the  plough, 
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can  be  applied  to  do  other  purpose.  In  these  cases,  where 
cows  could  n^t  go,  goats  find  their  way.  But  wherever  the 
plough  OF  the  spade  can  be  used  they  are  diligently  em- 
ployed, and  this  activity  is  stimulated  in  many  parts  of  the 
country  by  a  dire  struggle  to  procure  a  subsistence  under 
circumstances  most  inauspicious  and  severe  In  parts  of 
Switzerland,  the  melting  of  the  show  on  small  patches  of 
ground  is  hastened  by  throwing  small  &^ments  of  slate-stone 
upon  it,  such,  I  may  say,  is  the  necessary  impatience  to  get 
at  the  groiud  seasonably  to  put  the  seed  in  for  a  crop. 

In  some  ports  the  country  is  open,  and  fields  of  consider- 
able extent  are  under  admirable  cultivation  ;  in  other  places, 
the  smallest  nook,  the  least  patch  by  a  running  stream,  and 
the  most  secluded  iralley,  will  be  husbanded  with  the  greatest 
cara  The  valley  of  Chamouni,  enclosed  by  lofty  mountains 
covered  with  the  snows  of  untold  centuries,  and  running  at 
the  very  foot  of  Mont  Blanc,  the  sublime  monarch  of  these 
Alpine  heights,  was  green  tmd  beautiful,  waving  with  crops  of 
grain ;  and  when  I  was  there,  covered  with  meny  hay- 
makers. I  may  add,  that  these  haymakers  were  almost  all  of 
-  them  stout  and  active  women,  whom  I  saw  mowing  as  well  as 
making,  raking,  and  loading  hay.  They  were  very  cheerful, 
and  seemed  to  enjoy  ruddy  health. 

In  the  arable  districts  of  Switzerland  I  was  told  that  the 
farms  consisted  usually  of  £fty  acres,  and  many  of  these 
farms  gave  the  strongest  indications  of  independence  and 
comfort.  The  farms  in  Switzerland  are  divided  by  fences ; 
and,  with  the  exception  of  the  loftiest  heights,  it  may  be  said 
that  a  Swiss  veiy  much  resembles  a  New  England  landscape: 


CXLIIL    HOFWYL.    IRRIGATION. 

I  visited  in  Switzerland  the  celebrated  establishment  of 
the  late  Mr.  De  Fellenberg,  at  Hofwyl,  near  Berne,  for  educa- 
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tion.  No  school  is  better  known ;  and  it  is  believed  that 
none  ever  better  deserved  pubKc  esteem  and  confidence.  It 
does  not  come  within  my  province  to  speak  of  it  in  this  place 
as  a  Uteraiy  institution ;  but  as  a  farm  it  may  be  considered 
as  a  model  well  worth  studying.  I  have  already  spoken  of 
the  cows  at  this  place,  of  which  there  were  sixty,  the  superiors 
to  which,  in  condition  and  produce,  have  not  come  within 
my  view. 

The  most  remarkable  improvement  which  I  witnessed  in 
this  place  was  in  irrigation.  The  land  irrigated  was  in  the 
shape  of  a  bowl  or  basin,  of  which  one  side  waa  wanting.  The 
water,  after  turning  a  flour  mill,  was  brought  a  considerable 
distance  in  a  race  way  on  a  bank,  and  then  was  carried  round 
through  successive  rivulets  formed  round  the  sides  of  this 
semicircle  or  amphitheatre,  watering  the  intervals  between 
these  gutters  or  trenches,  and  afterwards  spreading  itself 
over  an  extensive  piece  of  flat  land ;  thus,  at  pleasure,  water- 
ing one  hundred  and  fifty  acres  of  land.  Nothing  which  I 
have  seen  could  be  better  managed ;  and  the  success  of  the 
improvement  has  been  a  valuable  compensation  for  any  ex- 
pense which  has  been  incurred.  The  land  is  kept  continually 
in  grass,  and  the  water  is  let  on  several  times  in  a  season.  It 
was  deemed  inexpedient  to  keep  the  water  on  more  than  half 
a  day  at  a  time. 

I  shall  find  no  more  suitable  place  than  this  to  mention 
the  irrigation  in  the  neighbourhood  of  Milan.  This  is  a  level 
and  moat  fertile  country.  A  good  deal  of  rice  is  cultivated 
in  its  neighbourhood.  The  fields  have  their  trenches  and 
cross  ditches  and  embankments  made  with  great  care.  The 
water  is  brought  from  a  neighbouring  lake,  and  these  fields 
are  irrigated  at  pleasure.  Where  there  are  iacilities  for  it,  or 
where  even  they  can  be  formed  within  any  reasonable  ex- 
pense, there  are  no  more  successful  improvements  than  irri- 
gation. Even  simple  pure  water  is  of  great  fertilising  power ; 
still  more  when  it  brings  with  it  the  washings  of  cultivated 
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fields,  or  other  enriching  matters,  which  it  may  collect  in  its 
course.  A  diversity  of  opinion  prevails  as  to  the  length  of 
time  during  which  water  may  be  allowed  to  remain  on  the 
land.  The  passage  of  the  water  over  the  land  ia  preferred  to 
having  it  remain  stagnant ;  and  an  irrigation  of  a  few 
hours'  duration  is  generally  considered  more  eligible  than  a 
longer  continuance. 

The  farm  at  Hofwyl  presents  all  the  improTemeota  which 
modem  art  and  skill  could  bring  to  it ;  with  the  most  im- 
proved implements  in  use.  Indeed,  it  may  be  considered  as 
a  model  farm.  A  considerable  number  of  the  pupils  were 
lads,  who  pay  the  expenses  of  their  education  and  living  by 
their  labour.  There  were  sixty  cows  on  the  farm,  of  which  I 
have  already  spoken.  The  number  of  pupils  at  this  institu- 
tion, which  has  heretofore  been  very  great,  furnished  the  best 
possible  market  for  \h.e  abundant  produce  of  the  &rm. 


C2LIV.  IMPORTANT  PRACTICAL  CONCLUSIONS. 

The  great  points  to  which  I  think  the  attention  of  Ameri- 
can farmers,  and  of  other  farmers,  should  be  called  I  shall 
briefly  enumerate. 

1.  Thoeodoh  DaAiNiHa  ahd  Dbbp  Coitivatioh. — The  first 
of  all  improvements  should  be  the  thorough  draining  and 
deep  cultivation  of  the  soil  The  Deanston  system  of  thorough 
draining  and  subsoiling  has  effected  immense  benefits  in 
England,  and  promises  to  establish  itself  as  one  of  the 
greatest  single  improvements  ever  made  in  husbandly.  In 
Flanders,  thorough  draining,  as  it  is  called,  does  not  prevail ; 
but  their  surface-draining  is  most  carefully  attended  to,  and 
trenching  with  the  spade  is  even  much  better,  though  inmost 
cases  more  expensive  than  subsoiling.  Indeed,  their  land, 
to  the  depth  of  two  feet  in  the  best  cultivated  districts,  is 
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completel;  turned  over,  and  thoroughly  intermixed  once  in 
the  course  of  eveiy  six  years. 

2.  Habubks. — The  second  great  point,  and  that  whjch 
almost  transcends  all  othere  ia  its  claims  upon  the  former's 
attention,  is  the  maou&cture  and  increase  of  manure.  It 
must  be  acknowledged  that  the  resources  for  this  object 
within  the  reach  of  most  formers  are  not  half  used,  and 
means  of  creating  and  accumulating  manures  are  neglected 
or  wasted,  which  waste,  if  it  could  be  represented  by  any 
pecuniary  value,  would  astonisb  us.  On  many  an  English 
form  there  are  resources  for  manure  neglected  or  lost,  which 
would  be  much  more  than  an  equivalent  for  the  rent.  Lot 
me  berc  revert  to  the  immense  value  of  liquid  manure,  and 
the  provision  for  and  means  of  saving  it,  which  I  have  treated 
so  much  at  large. 

3.  SoiLiira  op  Cattle. — ^The  third  point  of  great  conriden^ 
tion  is  that  of  the  soiling  of  cattle.  There  are  vast  tracts  of 
pasture  land,  to  which  the  plough  cannot  be  applied.  Sheep 
and  young  cattle  may  occupy  these.  But  the  former  will 
find  an  immense  advantage  in  soiling  bis  beef  cattle  and 
cows,  and  oftentimes  his  sheep  also.  They  will  be  fed  at  less 
expense ;  they  will  be  more  under  his  inspection  and  control ; 
they  will  give  him  equal  and,  according  to  the  opinions  of 
many  experienced  farmers,  greater  returns  in  beef,  butter,  and 
Gheese,  than  if  kept  in  the  ordinary  way.  Above  all,  the  ex- 
traordinary and  valuable  increase  of  his  manure-heap  and 
cistern,  under  such  circumatancea,  is  a  consideration  above 
all  others.  Next  to  labour,  manure  is  the  great  element  of  a 
former's  prosperity. 

4.  iMPROvaMBirr  oi'  Livb  Stock. — The  fourth  great  matter 
to  which  I  wo\ild  call  the  farmer's  attention  is  the  improve- 
ment of  his  live  stock.    It  is  difficult  to  speak  too  highly  of 
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tbe  skill  and  success  of  the  Engliali  in  the  improTemeat  of 
their  breeds  of  sheep,  awine,  cattle,  and,  I  will  add,  horses. 
I  do  not  aay  that  their  breeds  are  all  such  as  are  best  adapted 
for  the  United  States.  I  need  not  repeat  the  opinions  which 
I  have  already  given  in  this  matter.  Different  breeds  of 
animals  are  suited  to  particular  localities ;  and  the  extent  of 
the  United  States  presents  every  variety  of  aspect,  soil,  and 
climate ;  and  is  marked  by  different  kinds  of  husbandry, 
Buch  as  the  raising  of  stock  for  beef  or  labour ;  the  growing  of 
wool,  fine  or  coarse,  short  or  long ;  and  the  produce  of  the 
dairy.  These  points  are  all  to  be  considered  in  the  selection 
of  a  stock  for  breeding.  An  improved  Durham  short-horn 
would  thrive  and  develope  all  his  richness  and  beauty  in  the 
fertile  meadows  of  Kentucky  and  Ohio,  and  the  rich  prairies 
of  the  west,  who  would  become  poor  and  dwarfish  in  some  of 
the  rocky  and  almost  barren  pastures  of  the  nortL  But  that 
to  which  I  wish  particularly  to  call  the  attention  of  the 
farmers  of  the  United  States  is,  the  improvement  of  their 
stock  by  patient  care,  skill,  and  selection.  They  may  import 
animals  of  improved  breeds  to  advantage ;  they  may  cross 
the  best  of  their  own  stocks  with  the  best  animals  which  they 
can  find ;-  and,  above  all,  let  them  determine  always  to  select 
the  best  animals  for  breeding,  and  breed  only  from  the  best ; 
never  sacrifice  a  superior  cslf  or  lamb  to  the  butcher,  nor  be 
satisfied  with  the  services  of  inferior  animals  for  the  increase 
of  their  stock,  under  which  they  are  sure  to  deteriorate. 

6.  lup&OTBD  AanoLBB  OF  CuLTimE.— The  next  matter  to 
which  I  beg  their  attention,  is  the  cultivation  of  esculent 
vegetables,  the  improvement  of  plants,  and  the  introduction 
of  new  articles  of  cultivation.  The  cultivation  of  esculent 
vegetables  for  stock,  such  as  turnips,  mta-baga,  carrots, 
parsnips,  or  beet-root,  is  a  matter  which  I  would  strongly 
recommend.  Besides  its  being  more  conducive  to  the  health 
of  the  animals,  to  their  increase  in  meat  and  in  milk,  it  will 
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enable  the  farmer,  in  the  feeding  of  hia  cattle,  to  consume  his 
straw  to  advantage,  and  save  more  expensive  forage  ;  and  bo 
increase  his  Btock. 

The  improvement  of  plants,  by  the  carefiil  selection  of  the 
earliest  ripe,  the  fullest  and  the  most  perfect  plants  and  seeds, 
may  be  carried  to  an  equal  extent  with  the  improvement  of 
animals.  The  fine  barley  called  the  Chevalier  barley,  and 
many  of  the  finest  kinds  of  wheat  which  are  cultivated  in 
Europe,  are  the  product  of  some  individual  plants,  selected 
in  a  large  field,  and  carefully  cherished  by  the  cultivator. 
The  difference  in  the  time  of  ripening,  the  difiTerence  in  the 
amount  of  product,  the  difference  in  the  quality  of  the  grain, 
are  all  essential  considerations. 

6.  New  Abticles  op  CuLTURa — The  introduction  of  new 
articles  of  cultivation  are  points  of  much  importiutce.  The 
flax  crop  is  not  by  any  means  so  extensively  cultivated  in  the 
United  States,  as  it  may  be  to  advantage,  especially  when 
the  value  of  its  seed  &r  fatting  cattle  is  taken  into  tho 
account.  No  article  is  more  nutritious  nor  fattening  both 
for  sheep  and  cattle.  I  am  diffident  in  advising  the  cultiva- 
tion in  the  United  States  of  the  oleaginous  plants  of  Hol- 
land and  Belgium,  such  as  colza,  rape,  poppy,  &c.  The 
expediency  of  doing  this  can  only  be  determined  by  experi- 
ment. The  cultivation  of  beet-root  for  sugar,  considering 
the  cheapness  of  the  manu&cture  where  it  is  well  understood, 
and  managed  on  a  lai^e  scale,  and  especially  in  connexion 
with  the  value  of  the  refuse  for  feeding  and  fattening  cattle, 
deserves  much  thought  and  inquiry.  Without  reference  to 
the  production  of  sugar,  the  value  of  the  crop  for  feeding 
stock,  considering  that  no  crop  yields  more,  is  more  relished 
by  cattle,  or  keeps  sound  to  a  later  period  in  the  spring,  is 
great,  and  strongly  recommends  it.  Pew  crops  yield  more 
to  the  acre,  when  well  cultivated,  or  leave  the  land  fn  better 
condition  for  a  succeeding  crop  of  grain.     My  own  views  in 
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regard  to  this  crop  have  most  eaaentially  altered  in  its 
favour. 

Lucerne,  aainfoia,  and  vetchee,  axe  comparative!;  little  cal- 
tirated  in  the  United  States.  They  are  all  in  prop»'  situa- 
tions highly  valnabla  Lucerne,  in  any  system  of  soiling, 
would  be  extremely  useful  as  soving  early  in  the  spring,  and 
giving  under  good  culture  an  enonnoug  yield,  being  at  the 
same  time  a  plant  which  actually  enriches  the  soiL  For  later 
feeding  in  the  season,  the  farmers  of  the  United  States  have 
that  most  valuable  of  all  plants  for  its  forage  and  its  grain, 
Indian  corn,  or  maizo.  I  may  say,  with  the  great  Arthur 
Young,  "that  a  ooantry  is  fiigoaUy  blessed  above  others, 
which  can  gtow  Indian  com."  In  the  middle  states  of  the 
United  States,  sainfoin  might  perhaps  be  cultivated  to  advan- 
t^e  ;  in  the  northern  states,  experience  has  shown  that  the 
winters  are  too  severe  for  it.  It  makes  a  most  nutritious  and 
excellent  hay.  Vetches  yield  a  large  abundance  of  green 
feed.  St.  John's  day  rye,  of  which  I  have  spoken,  may  be  cut 
two  or  three  times,  and  yield  also  a  largo  crop  of  grain.  This 
would  make  an  excellent  ibrege  for  the  purpose  of  soiling ; 
so,  also,  the  improved  Italian  rye  gxaae,  which,  when  property 
cared  for,  beais  cutting  several  timet  in  a  season,  and  yidds 
most  ainuidantly. 

I  must  add,  in  the  next  place,  that  I  should  be  glad  to  see 
Uie  cultivation  of  the  vine  extended  in  the  United  States. 
In  many  parts  of  France,  Gennany,  and  Swittetland,  it  occu- 
pies land,  rieep  acclivities,  heights  wholly  inaooeeuUe  to  a 
horse  or  eart,  and  where  the  manure  is  always  earned  up,  tho 
produce  brou^t  down,  and  sometimes  the  very  boH  in  which 
it  grows,  transported  by  hand.  There  is  laud  enough  in 
the  United  States  for  its  eultivatioa  without  euoh  extreme 
toil  As  an  article  of  commerce,  it  would  probably  prove 
lucrative  ;  and  as  an  article  of  cwifort,  perhaps  few  are  more 
fateful  and  hanoless.  I  speak  in  this  case  of  the  light  wines 
of  France,  which  do  not  intoxicate  unless  drunk  to  beastly 
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excess.  Tbe  strong  winea  of  Spain  and  Portugal  are  made 
by  some  factitious  process,  and  chai^^  with  brandy;  but 
the  light  wines  of  France,  being  the  pure  juice  of  the  grape, 
exhilarate,  but  do  not  intoxicate.  They  take  the  place  of 
tea  and  coffee  among  the  labouring  people,  and  constitute  an 
innocent  alleviation  of  their  severe  toii  I  should  be  sorry  in 
any  way  to  abridge  these  comforts,  especially  as  I  may  say 
in  truth,  after  travelling  a  long  distance  in  the  wine-growing 
districts,  and  at  t^e  time  of  the  wine-making,  or  vintage, 
when  it  is  to  be  had  in  the  greatest  abundance,  that  I  saw  no 
drunkenness  or  intoxication  in  any  d^ree ;  and  I  may  add, 
that  so  tar  as  my  observation  goes,  there  is  not  a  more  tem- 
perate people,  than  are  to  be  found  in  the  wine-growing  de- 
partments of  Franca 

I  need  not  add,  that  under  the  auspicious  ciroumstances  in 
which  the  United  States  are  placed,  her  agriculture  must  be 
constantly  increasing  in  importance  to  the  country  itself,  and 
to  the  civilized  world,  for  her  commerce  penetrates  every  sea, 
and  her  bread-grains,  as  they  have  already  done,  may  be  of 
immense  importance,  and  of  indispensable  necessity,  in  feed- 
ing the  inhabitants  of  the  old  world. 

This  completes  the  task  which  I  undertook  of  giving,  from 
personal  observations,  an  account  of  European  Agriculture 
and  Rural  Economy.  I  commend  my  work  to  the  indulgence 
and  candour  of  my  readers.  It  was  an  undertaking  too  great 
for  an  individual  to  accomplish  as  one  would  desire  that  it 
should  be  done.  It  must  satisfy  me,  I  hope  it  will  satisfy 
my  friends,  that  I  have,  with  unceasing  anxiety,  sought  to 
execute  it  as  well  as  I  could.  It  was  not  to  be  expected  that 
I  should  give  a  complete  system  of  agriculture  ;  but  I  have 
constantly  endeavoured  to  collect  and  present  that  informa- 
tion which  would  be  most  useful ;  and  to  convey  it  in  a 
simple  and  practical  form.  I  have  omitted  many  circum- 
stances, because  they  are  well  known.  I  have  given  full 
details  wherever  I  thought  they  were  required.     As  to  my 
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opinions  on  any  subject  upon  which  I  have  treated,  I  can  only  - 
answer  that  they  are  my  own ;  that  I  am  quite  ready  to 
yield  them,  when  I  find,  upon  further  information,  reason  go 
to  do  ;  and,  above  all,  that  my  opinions  or  judgments  do  not 
encroach  upon  the  personal  right  of  independent  judgment 
and  i3pinion  in  any  and  all  others. 

European  agriculture  lays  under  many  burdens,  from  which 
the  United  States  are  free,  and  I  pray  may  long  remain  sa 
The  weight  of  taxation  in  most  of  the  countries  of  Europe  is 
very  oppressive.  The  unproductive  classes  are  numerous  to  an 
excess.  J^mmenae  standing  armies ;  governments  enormously 
expensive,  and  in  a  great  measure  irresponsible  to  the  people; 
ecclesiastical  establishments,  and  their  attache,  demanding 
large  contributions  ftvm  labour,  and  returning,  in  many 
oases,  little  more  in  value  than  the  bishop's  blessing  in  j£sop's 
fable,  are  all  to  be  sustained  from  the  soil,  and  by  the  labour 
of  those  who  cultivate  it.  In  their  present  exemption  from 
these  burdens,  the  farmers  of  the  United  States  are  greatly 
blessed.  May  they  duly  appreciate  their  singular  advaott^es, 
than  which  none  greater  ever  fell  to  the  lot  of  man  in  his 
social  condition.  To  them  we  may  apply  the  beautiful  line 
of  the  immortal  poet — 

0 1  ter  be&ti  Agncolm,  si  am  bona  ndrint '. 
'  Thrice  happy  f&rmerB,  if  thejr  odIj  knew  tlieir 
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